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02'8/(,1752'8&7,21
$WSUHVHQWUHVHDUFKLVJRLQJRQDOORYHUWKHZRUOGSUDFWLFDOO\LQDOOVXEMHFWV
DQGJHQHUDWLQJPLOOLRQVRIUHVHDUFKDUWLFOHVDQGRWKHUGRFXPHQWV,QVRPH
FDVHVWKHUHVHDUFKZRUNVDUHJHQHUDWLQJYHU\JRRGUHVXOWVLQPRVWFDVHV
PHGLRFUHDQGLQVRPHFDVHVQHJDWLYHUHVXOWV%DVLQJUHVHDUFKUHVXOWVDZDUGV
IHOORZVKLSVSURPRWLRQVHOHFWLRQIRUDMREHWFDUHGHFLGHG)RUDOOWKHVH
HYDOXDWLRQRIUHVHDUFKRXWSXWEHFRPHVVLQHTXDQRQ
&HQWXULHVDJRZKHQWKHQXPEHURIUHVHDUFKHUVZHUHOHVVSHHUVXVHGWR
HYDOXDWHUHVHDUFK:LWKWKHSDVVDJHRIWLPHWKHQXPEHURIUHVHDUFKHUV
LQFUHDVHGUHVHDUFKDUHDVSUROLIHUDWHGUHVHDUFKRXWSXWPXOWLSOLHG7KHWUHQG
FRQWLQXHGDQGDIWHU:RUOG:DU,,WKHUHVHDUFKZRUNHUVDQGWKHLURXWSXWV
VWDUWHGJURZLQJH[SRQHQWLDOO\7RGD\HYHQRQDPRGHUDWHHVWLPDWHWKHUHDUH
DURXQGRUPRUHWKDQRQHPLOOLRQUHVHDUFKHUVDQGWKH\SURGXFHPRUHWKDQWZR
PLOOLRQUHVHDUFKSDSHUVDQGRWKHUGRFXPHQWVSHU\HDU
,QVXFKDPLQGERJJOLQJVLWXDWLRQUHVHDUFKHYDOXDWLRQLVFRQWLQXRXVO\SURYLQJ
WREHDWRXJKMRE)RUDQ\DZDUGDQGIHOORZVKLSWKHUHPD\EHVFRUHVRU
KXQGUHGVRIQRPLQHHV)URPDPRQJWKHVHKRZWRVHOHFWWKHEHVWFDQGLGDWHKDV
WXUQHGRXWWREHDELJTXHVWLRQ3HHUUHYLHZVLQPDQ\FDVHVDUHSURYLQJWREH
VXEMHFWLYH$VDUHVXOWGHFLVLRQVDUHJHWWLQJELDVHG
,Q6FLHQFH&LWDWLRQ,QGH[6&,DSSHDUHGRQWKHVFHQHFRYHULQJWKH
OLWHUDWXUHRI$IHZ\HDUVKHQFH(XJHQH*DUILHOGWKHIRXQGHURI6&,
SUHSDUHGDOLVWRIPRVWFLWHGVFLHQWLVWVEDVLQJILUVWDXWKRUFLWDWLRQRI
6&,7KHSDSHUWLWOHGµ&DQ1REHO3UL]H:LQQHUVEH3UHGLFWHG"¶ZDVSUHVHQWHG
LQ*DUILHOG	0DOLQ,QWKHYHU\QH[W\HDULHWZR
VFLHQWLVWVILJXULQJLQWKHOLVWHJ'HUHN+5%DUWRQDQG0XUUD\*HOO0DQQ
UHFHLYHGWKHFRYHWHG3UL]H7KLVYLQGLFDWHGWKHXVHIXOQHVVRIFLWDWLRQDQDO\VLV
(YHU\\HDUVHYHUDOVFLHQWLVWVEHORQJLQJWRWKHILHOGRI3K\VLFV&KHPLVWU\
3K\VLRORJ\	0HGLFLQHUHFHLYHWKH1REHO3UL]H,IRXWRIDOLVWRIWZRJHW
WKHDZDUGLWLVQRPHDQDFKLHYHPHQWIRUDSUHGLFWLRQ
7KLVSUHGLFWLRQRSHQHGWKHIORRGJDWHRIFLWDWLRQDQDO\VLVDVLWZDVIUHHIURP
VXEMHFWLYLW\(YHQIRUSHHUVFLWDWLRQDQDO\VLVEHFDPHDXVHIXOWRRO+RZHYHU
FLWDWLRQDQDO\VLVZDVQRWIUHHIURPIDXOWV(YHQ*DUILHOGUHPDUNHG±µ8VLQJ
FLWDWLRQDQDO\VLVIRUHYDOXDWLRQSDSHUVLVDWULFN\EXVLQHVV,WLVIUDXJKWZLWK
RSSRUWXQLWLHVIRUHUURU¶*DUILOHG
)RUUHVHDUFKHYDOXDWLRQVRPHRWKHULQGLFDWRUVZHUHQHHGHG&LWDWLRQDQDO\VLV
DORQJZLWKSHHUUHYLHZHQVXUHGEHWWHUMXGJPHQWLQLQQXPHUDEOHFDVHV
6RPHWKLQJPRUHZDVQHHGHGWRPDNHWKHMXGJPHQWIRROSURRIWRDJUHDWH[WHQW
7KHDGYHQWRI:RUOG:LGH:HE:::SURYLGHGWKHRSSRUWXQLW\4XLWHD
QXPEHURILQGLFDWRUVKDYHFRPHXSEDVHGRQWKHGDWDDYDLODEOHLQ:::
7KLVPRGXOHGZHOOVRQDQXPEHURIPHWKRGVLQFOXGLQJROGDQGQHZDYDLODEOH
IRUUHVHDUFKHYDOXDWLRQ7KHPRGXOHFRPSULVHVWKHIROORZLQJIRXUXQLWV
x 8QLW,QWURGXFWLRQWR5HVHDUFK(YDOXDWLRQ0HWULFVDQG5HODWHG
,QGLFDWRUV
x 8QLW,QQRYDWLRQVLQ0HDVXULQJ6FLHQFHDQG6FKRODUVKLS$QDO\WLFDO
7RROVDQG,QGLFDWRUVLQ(YDOXDWLRQ6FKRODUVKLS&RPPXQLFDWLRQV
x 8QLW$UWLFOHDQG$XWKRU/HYHO0HDVXUHPHQWVDQG
x 8QLW2QOLQH&LWDWLRQDQG5HIHUHQFH0DQDJHPHQW7RROV

5HVHDUFK(YDOXDWLRQ
0HWULFV
 %ULHIRYHUYLHZVRIWKHXQLWVDUHSUHVHQWHGEHORZ
8QLWHQFRPSDVVHGDQGGLVFXVVHGFLWDWLRQDQDO\VLVXVHRIFLWDWLRQEDVHG
LQGLFDWRUVIRUUHVHDUFKHYDOXDWLRQFRPPRQELEOLRPHWULFLQGLFDWRUVFODVVLFDO
ELEOLRPHWULFODZVDXWKRUOHYHOLQGLFDWRUVXVLQJDXWKRUV¶SXEOLFSURILOHVDUWLFOH
OHYHOPHWULFVXVLQJDOWPHWULFWRROV,WLVWREHQRWHGWKDWDXWKRUOHYHOLQGLFDWRUV
DQGDUWLFOHOHYHOPHWULFVDUHQHZWRROVIRUUHVHDUFKHYDOXDWLRQ$XWKRUOHYHO
LQGLFDWRUVHQFRPSDVVHVKLQGH[FLWDWLRQVFRXQWLLQGH[JLQGH[DUWLFOHV
ZLWKFLWDWLRQDYHUDJHFLWDWLRQVSHUDUWLFOH(LJHQIDFWRUVFRUHLPSDFWSRLQWV
DQG5*VFRUH$UWLFOHOHYHOPHWULFVRUDOWPHWULFVDUHEDVHGRQ7ZLWWHU
)DFHERRN0HQGHOH\&LWH8/LNHDQG'HOLFLRXVZKLFKKDYHEHHQGLVFXVVHG
$OOWHFKQLFDOWHUPVXVHGLQWKH8QLWKDYHEHHQGHILQHG
8QLWGHDOVZLWKDQDO\WLFDOWRROVDQGLQGLFDWRUVXVHGLQHYDOXDWLQJVFKRODUO\
FRPPXQLFDWLRQV7KHWRROVFRYHUHGDUH7KH:HERI6FLHQFH6FRSXV,QGLDQ
&LWDWLRQ,QGH[,&,&LWH6HHU;*RRJOH6FKRODUDQG*RRJOH6FKRODU&LWDWLRQV
$PRQJWKHVHDOOWKHWRROVH[FHSW,QGLDQ&LWDWLRQ,QGH[,&,DUHLQWHUQDWLRQDO
LQVFRSH,&,LVQRWYHU\PXFKNQRZQRXWVLGH,QGLD,WLVDSRZHUIXOWRRODVIDU
,QGLDQVFKRODUO\OLWHUDWXUHLVFRQFHUQHG$V,QGLDQMRXUQDOVSXEOLVKDVL]DEOH
DPRXQWRIIRUHLJQOLWHUDWXUHWKHWRROZLOOEHXVHIXOIRUIRUHLJQFRXQWULHVDV
ZHOO7KHDQDO\WLFDOSURGXFWVZLWKMRXUQDOSHUIRUPDQFHPHWULFV-RXUQDO
&LWDWLRQ5HSRUWV-&5KDVDOVREHHQGHVFULEHG,QWKHFKDSWHUWLWOHG1HZ
3ODWIRUPVIRU(YDOXDWLQJ6FKRODUO\&RPPXQLFDWLRQVWKUHHZHEVLWHVLH
6&,PDJR-RXUQDO	&RXQWU\5DQN6-5>6FLPDJR-5FRP@
HLJHQ)$&725RUJ-RXUQDO0HWULFVFRPDQGRQHVRIWZDUHFDOOHG3XEOLVKRU
3HULVK3236RIWZDUHKDYHEHHQGLVFXVVHG
$UWLFOHDQGDXWKRUOHYHOPHDVXUHPHQWVKDYHEHHQGLVFXVVHGLQ8QLW$XWKRU
DQGUHVHDUFKHULGHQWLILHUVDUHDEVROXWHO\HVVHQWLDOIRUVHDUFKLQJGDWDEDVHVLQWKH
:::EHFDXVHDQDPHOLNH'6LQJKFDQKDUERXUDQXPEHURIQDPHVVXFKDV
'DQ6LQJK'KDQ6LQJK'K\DQ6LQJK'DUEDUD6LQJK'DXODW6LQJK'XUODEK
6LQJKDQGPRUH7KH5HVHDUFKHU,'FRPODXQFKHGE\7KRPVRQ5HXWHUVLVD
ZHEEDVHGJOREDOUHJLVWU\RIDXWKRUVDQGUHVHDUFKHUVWKDWLQGLYLGXDOLVHVHDFK
DQGHYHU\QDPH2SHQ5HVHDUFKHUDQG&RQWULEXWRU,'25&,'LVDOVRD
UHJLVWU\WKDWXQLTXHO\LGHQWLILHVDQDXWKRURUUHVHDUFKHU%RWKKDYHEHHQ
GLVFXVVHGLQWKLV8QLW$UWLFOH/HYHO0HWULFV$OWPHWULFVKDVEHHQWUHDWHGLQ
WKLV8QLWZLWKWKHGLVFXVVLRQDVWRKRZDOWPHWULFVFDQEHPHDVXUHGZLWK
$OWPHWULFFRPDQG,PSDFW6WRU\RUJ$OWPHWULFVIRU2QOLQH-RXUQDOVKDVDOVR
EHHQWRXFKHG7KHUHDUHDQXPEHURIDFDGHPLFVRFLDOQHWZRUNVRIZKLFK
5HVHDUFK*DWHQHW$FDGHPLDHGX*HW&LWHGRUJHWFKDYHEHHQGLVFXVVHG
5HJLRQDOMRXUQDOQHWZRUNVZLWKELEOLRPHWULFLQGLFDWRUVDUHDOVRLQH[LVWHQFH
7ZRQHWZRUNVRIWKLVW\SHVXFKDV6FL(/2±6FLHQWLILF(OHFWURQLF/LEUDU\
2QOLQHDQG5HGDO\FKDYHEHHQGHDOWZLWK
7KHODVWXQLW8QLWLVRQRQOLQHFLWDWLRQDQGUHIHUHQFHPDQDJHPHQWWRROV
7KHWRROVGLVFXVVHGDUH0HQGHOH\&LWH8/LNH=RWHUR*RRJOH6FKRODU/LEUDU\
DQG(QG1RWH%DVLF7KHIHDWXUHVRIDOOWKHPDQDJHPHQWWRROVKDYHEHHQ
GLVFXVVHGZLWKILJXUHVWDEOHVDQGWH[WER[HV
:ULWWHQE\%.6HQ





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81,7 $57,&/($1'$87+25/(9(/
0($685(0(176

6WUXFWXUH  
 ,QWURGXFWLRQ 
 /HDUQLQJ2XWFRPHV 
 8QLTXH,GHQWLILHUVIRU$XWKRUVDQG5HVHDUFKHUV 
 5HVHDUFKHU,' 
 2SHQ5HVHDUFKHUDQG&RQWULEXWRU,'25&,' 
 $UWLFOH/HYHO0HWULFV$OWPHWULFV 
 0HDVXULQJ$OWPHWULFVXVLQJ$OWPHWULFFRP 
 0HDVXULQJ$OWPHWULFVXVLQJ,PSDFW6WRU\RUJ 
 $OWPHWULFVIRU2QOLQH-RXUQDOV 
 $FDGHPLF6RFLDO1HWZRUNV 
 5HVHDUFK*DWHQHW 
 $FDGHPLDHGX 
 *HW&LWHGRUJ 
 6RFLDO6FLHQFH5HVHDUFK1HWZRUN 
 2WKHU,PSRUWDQW6RFLDO1HWZRUNV 
 5HJLRQDO-RXUQDO1HWZRUNVZLWK%LEOLRPHWULF,QGLFDWRUV 
 6FL(/2±6FLHQWLILF(OHFWURQLF/LEUDU\2QOLQH 
 5HGDO\F 
 /HW8V6XP8S 
 &KHFN<RXU3URJUHVV 

 ,1752'8&7,21
,QWKHSUHYLRXV8QLW\RXKDYHOHDUQHGDERXWFLWDWLRQUHODWHGLQGLFDWRUV
DYDLODEOHIURPFLWDWLRQGDWDEDVHVDQGUHODWHGZHEEDVHGVHUYLFHV1RZ\RX
ZLOONQRZDERXWPRUHSHUVRQDOL]HGWRROVDYDLODEOHIRULQFUHDVLQJ\RXU
YLVLELOLW\LQVRFLDOPHGLDDQGLQWHUDFWLQJZLWKRQOLQHDFDGHPLFFRPPXQLWLHV
EDVHGRQ\RXUUHVHDUFKLQWHUHVWV
,QWKLV8QLW\RXZLOOOHDUQDERXWDUWLFOHDQGDXWKRUOHYHOPHDVXUHPHQWVDQG
PRUHSDUWLFXODUO\DVWRKRZDQDUWLFOHOHYHOPHWULFVLVEXLOWDURXQGFRXQWLQJDQ
DUWLFOH¶VSUHVHQFHLQWKHVRFLDOPHGLDDQGRQOLQHPHGLDVSDFH<RXFDQFUHDWH
\RXURZQUHVHDUFKHU¶VSURILOHLQDFDGHPLFVRFLDOQHWZRUNVSURYLGHUVRIXQLTXH
LGHQWLILHUVDVZHOODVDOWPHWULFVHUYLFHSURYLGHUVIRULQFUHDVLQJJOREDOYLVLELOLW\
QRWRQO\RI\RXUUHVHDUFKZRUNVEXWDOVRRI\RXULQVWLWXWLRQVDQGUHVHDUFKWHDP
PHPEHUV
7KLV8QLWZLOOPDNH\RXXQGHUVWDQGZKDWZHEUHVRXUFHVDQGVROXWLRQVDUH
DYDLODEOHWRUHVHDUFKHUVDFURVVWKHZRUOGLQDOOVXEMHFWDUHDV

ϯϭŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсĨǁϰƋĂů>tŚũD

5HVHDUFK(YDOXDWLRQ
0HWULFV  /($51,1*287&20(6
$WWKHHQGRIWKLVXQLW\RXDUHH[SHFWHGWREHDEOHWR
x 8VHDUWLFOHOHYHOPHWULFVRUDOWPHWULFVXVLQJRQOLQHDOWPHWULFVWRROVVXFKDV
$OWPHWULFFRPDQG,PSDFW6WRU\RUJ
x &UHDWHDQGXVHUHVHDUFKHU¶VSURILOHLQVRFLDOQHWZRUNVIRUDFDGHPLFVDQG
UHVHDUFKHUVIRUUHDFKLQJRXWWRJOREDOUHVHDUFKHUV¶FRPPXQLWLHV
x &UHDWHXQLTXHDXWKRU¶VLGHQWLW\DW5HVHDUFKHU,'FRPDQG25&,'RUJ
RQOLQHUHJLVWULHVDQGWKHLULQWHURSHUDELOLW\IRUDFFHVVLQJFRQWULEXWHG
SXEOLVKHGSDSHUVDQG
x 8QGHUVWDQGWKHIXQFWLRQVRIWZRUHJLRQDOMRXUQDOQHWZRUNVQDPHO\6FLHOR
DQG5HGDO\FDQGWKHLULPSDFWLQRSHQDFFHVVSXEOLVKLQJLQWKHJOREDO
6RXWK

 81,48(,'(17,),(56)25$87+256$1'
5(6($5&+(56
,QPDQ\FRXQWULHVVRPHQDPHVRILQGLYLGXDOVZLWKDFRPELQDWLRQRIRQH¶VILUVW
QDPHDQGVXUQDPHDUHYHU\FRPPRQRUVLPLODU:KHQVHDUFKLQJRQOLQH
GDWDEDVHVE\DSDUWLFXODUQDPHRIDFRQWULEXWRUDVHDUFKUHVXOWPD\VKRZPRUH
WKDQH[SHFWHGQXPEHURIELEOLRJUDSKLFUHFRUGVRISDSHUVDOWKRXJKFRQWULEXWHG
E\GLIIHUHQWSHUVRQVZLWKDVLPLODUQDPH7KXVDXQLTXHLGHQWLILHUIRUDQ
DXWKRURUDFRQWULEXWRURIDVFKRODUO\SXEOLFDWLRQLVYHU\HVVHQWLDOWRGLVWLQJXLVK
DQLQGLYLGXDOIURPDJURXSRILQGLYLGXDOVZLWKDVLPLODUQDPH$XQLTXH
LGHQWLILHUKHOSVLQUHVROYLQJWKHDXWKRUDPELJXLW\3UHVHQWO\WZRRQOLQH
V\VWHPVDUHZLGHO\DYDLODEOHWRWKHUHVHDUFKHUV¶FRPPXQLWLHVIRUREWDLQLQJD
XQLTXHLGHQWLILHURIDQDXWKRURUDUHVHDUFKFRQWULEXWRU7KHVHWZRV\VWHPVDUH
QDPHO\5HVHDUFKHU,'DQG2SHQ5HVHDUFKHUDQG&RQWULEXWRU,'25&,'
ZKLFKDUHDYDLODEOHDW5HVHDUFKHU,'FRPDQG25&,'RUJZHEVLWHV
UHVSHFWLYHO\
7KHVHWZRV\VWHPVDUHLQWHURSHUDEOHDQGFDQKDYHOLQNHGGDWDEHWZHHQWKHP
$XWKRUV¶,'VLQ5HVHDUFKHU,'FRPDUHOLQNHGZLWK:HERI6FLHQFH:R6
GDWDEDVH$SURILOHLQWKLVZHEVLWHFDQREWDLQELEOLRJUDSKLFUHFRUGVIURP:R6
GDWDEDVHPDWFKLQJDXWKRU¶VFRQWULEXWLRQV$XWKRUV¶,'VLQ25&,'RUJDUH
OLQNHGZLWK6FRSXVGDWDEDVH$SURILOHLQWKLVZHEVLWHFDQREWDLQELEOLRJUDSKLF
UHFRUGVIURP6FRSXVGDWDEDVHPDWFKLQJDXWKRU¶VFRQWULEXWLRQV:KHQ\RX
VXEPLW\RXUPDQXVFULSWVWR:R6FRYHUHGRU6FRSXVFRYHUHGMRXUQDOVIRU
SXEOLVKLQJWKH\XVXDOO\DFFHSWPDQXVFULSWVWKURXJKDQRQOLQHVXEPLVVLRQDQG
SHHUUHYLHZV\VWHP,QWKHVXEPLVVLRQSURFHVVMRXUQDOVXVXDOO\DVNDQ\RIWKH
XQLTXHLGHQWLILHUV5HVHDUFKHU,'RU25&,'L':R6FRYHUHGMRXUQDOVXVXDOO\

ϯϮŚƚƚƉ͗ͬͬǁǁǁ͘ĂůƚŵĞƚƌŝĐ͘ĐŽŵͬ
ϯϯŚƚƚƉ͗ͬͬŝŵƉĂĐƚƐƚŽƌǇ͘ŽƌŐͬ
ϯϰŚƚƚƉ͗ͬͬǁǁǁ͘ƌĞƐĞĂƌĐŚĞƌŝĚ͘ĐŽŵͬ,ŽŵĞ͘ĂĐƚŝŽŶ
ϯϱŚƚƚƉ͗ͬͬŽƌĐŝĚ͘ŽƌŐͬ
ϯϲŚƚƚƉ͗ͬͬǁǁǁ͘ƐĐŝĞůŽ͘ďƌͬ
ϯϳŚƚƚƉ͗ͬͬǁǁǁ͘ƌĞĚĂůǇĐ͘ŽƌŐͬŚŽŵĞ͘ŽĂ


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWVSUHIHU5HVHDUFKHU,'ZKHUHDV6FRSXVFRYHUHGMRXUQDOVSUHIHU25&,'L'6RPHRQOLQHPDQXVFULSWVVXEPLVVLRQV\VWHPVDFFHSWERWK,'V:R6GDWDEDVHLV
VHDUFKDEOHE\ERWKXQLTXHLGHQWLILHUV
%RWK5HVHDUFKHU,'FRPDQG25&,'RUJZHEVLWHVKDYHEHFRPHYDOXDEOH
UHVRXUFHVWRDXWKRUVDQGRWKHUUHVHDUFKHUVDVZHOODVLQVWLWXWLRQV:KLOHDQ
DXWKRUFDQFUHDWHSXEOLFSURILOHLQWKHVHWZRZHEVLWHVDQGREWDLQDXQLTXH
LGHQWLILHUUHVSHFWLYHO\ERWKZHEVLWHVPDLQWDLQRQOLQHUHJLVWU\RIDXWKRUVWKDW
FDQEHVHDUFKDEOHE\QDPHNH\ZRUGVDIILOLDWLRQDQGFRXQWU\,IDSXEOLF
SURILOHLVDYDLODEOHIRUDQDXWKRUKLVOLVWRISXEOLFDWLRQVDQGIXOOWH[WFRQWHQWV
RIWKHVHSXEOLFDWLRQVWKURXJKH[WHUQDOK\SHUOLQNVFDQEHYLHZHGE\RWKHU
UHVHDUFKHUVIXQGLQJDJHQFLHVDQGLQVWLWXWLRQVVHHNLQJDFDGHPLFFROODERUDWLRQV

 5HVHDUFKHU,'
7KH5HVHDUFKHU,'FRPIDFLOLWDWHGE\7KRPVRQ5HXWHUVLVDZHEEDVHGJOREDO
UHJLVWU\RIDXWKRUVDQGUHVHDUFKHUV$UHVHDUFKHUFDQIUHHO\FUHDWHDXQLTXH
LGHQWLILHUFDOOHG5HVHDUFKHU,'LQWKLVV\VWHPZKLFKLVSHUPDQHQWLQQDWXUHDQG
FDQEHDGGHGWRSXEOLVKHUV¶GDWDEDVHVIRUXQLTXHO\LGHQWLI\LQJKLPKHUDVD
FRQWULEXWRU,QDGGLWLRQWREHFRPLQJSDUWRIDQDXWKRUV¶UHJLVWU\WKHUHVHDUFKHU
FDQFUHDWHDSXEOLFSURILOHDQGDGGKLVKHUSXEOLFDWLRQOLVWIURP:R6GDWDEDVH
RU5,6ILOH:KLOHWKHSXEOLFDWLRQOLVWLVDYDLODEOHLQDUHVHDUFKHU¶VSURILOH
FHUWDLQFLWDWLRQPHWULFVFLWLQJDUWLFOHVQHWZRUNDQGFROODERUDWLRQQHWZRUNFDQ
EHYLVLEOHWRWKHSURILOHRZQHUDVZHOODVRWKHUXVHUV¶VHDUFKLQJSURILOHVLQWKLV
RQOLQHUHJLVWU\
5HVHDUFKHU,'SURILOHKHOSVLQWUDFNLQJFLWDWLRQFRXQWDYHUDJHFLWDWLRQVDQGK
LQGH[RIDQDXWKRUIURP:R6GDWDEDVH7KXVWKLVZHEVLWHEHFRPHVYHU\XVHIXO
WRROIRUDXWKRUOHYHOPHDVXUHPHQWLIDUHVHDUFKHUKDVJRRGQXPEHURISDSHUVLQ
KLVKHUFUHGLWZKLFKDUHLQGH[HGLQ:R6GDWDEDVH
)LJXUHVKRZVWKHEDVLFIXQFWLRQVRI5HVHDUFKHU,'UHJLVWU\DQGKRZD
UHVHDUFKHUFDQREWDLQFLWDWLRQPHWULFVDQGDQDO\VHLPSDFWRIUHVHDUFKZRUNV
ZKLOHPDNLQJKLVKHUSURILOHSXEOLF5HVHDUFKHU,'FRPZHEVLWHRIIHUVD
QXPEHURIXVHIXOIHDWXUHVDQGEHQHILWVWRUHVHDUFKHUVDVLQGLFDWHGLQ7H[W%R[
)LJXUHGLVSOD\VFLWDWLRQPHWULFVRIDUHJLVWHUHGDXWKRUKDYLQJDXQLTXH
5HVHDUFKHU,'DQGDSXEOLFSURILOHLQWKLVZHEVLWH)LJXUHGLVSOD\VFLWLQJ
DUWLFOHVQHWZRUNRIWKHVDPHDXWKRUGHSLFWLQJWRSWZHQW\FRXQWULHVFLWLQJKLV
ZRUNV7KLV)LJXUHDOVRYLVXDOO\GLVSOD\VFLWDWLRQUHODWLRQVKLSVEDVHGRQ:R6
GDWD
5HVHDUFKHU,'SURILOHFDQDOVREHLQWHUOLQNHGZLWK(QG1RWH%DVLFDQRQOLQH
UHIHUHQFHPDQDJHUWRROIUHHO\DYDLODEOHWRUHVHDUFKHUV(QG1RWH%DVLFLPSRUWV
ELEOLRJUDSKLFGDWDRI\RXUSXEOLVKHGZRUNVIURP5HVHDUFKHU,'SURILOHDQG
VWRUHVLQ\RXUSXEOLFDWLRQOLVW+HUH\RXFDQVWRUHXSWRELEOLRJUDSKLF
UHIHUHQFHVLQ\RXUDFFRXQWZKLFKZLOOKHOS\RXWRSUHSDUHELEOLRJUDSKLHVRQ
GLIIHUHQWWRSLFVRUDXWKRUVIRURQJRLQJRUIXWXUHUHVHDUFK


ϯϴŚƚƚƉ͗ͬͬǁǁǁ͘ŵǇĞŶĚŶŽƚĞǁĞď͘ĐŽŵ

5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH%DVLF)XQFWLRQVRI5HVHDUFKHU,'5HJLVWU\


7H[W%R[0DLQ)HDWXUHVDQG%HQHILWVRI5HVHDUFKHU,'FRP

%HQHILWV
x &UHDWHVDFXVWRPSURILOHFKRRVLQJZKDWLQIRUPDWLRQLVSXEOLFRUSULYDWH
x %XLOGVDQRQOLQHSXEOLFDWLRQOLVWXVLQJ:HERI6FLHQFHVHDUFKVHUYLFHVWKH
(QG1RWH%DVLFRQOLQHVHDUFKRUE\XSORDGLQJ5,6ILOHV
x 0DQDJHV\RXU5HVHDUFKHU,'SXEOLFDWLRQOLVWZLWK(QG1RWH%DVLF
x *HQHUDWHVFLWDWLRQPHWULFVZLWKWLPHVFLWHGLQIRUPDWLRQIRULWHPVDGGHG
IURP:HERI6FLHQFH
x *HWVOLQNVWRIXOOWH[WIRULWHPVDGGHGIURP:HERI6FLHQFHVXEMHFWWR\RXU
VXEVFULSWLRQVWRIXOOWH[W
x $GGVSDVWLQVWLWXWLRQDIILOLDWLRQVWR\RXUSURILOH
x ([SORUHVWKHZRUOGRIUHVHDUFKZLWKDQLQWHUDFWLYHPDSWKDWFDQKHOSORFDWH
UHVHDUFKHUVE\DFRXQWU\DQGWRSLFRUXVHWKHQHZFRXQWU\WDJFORXG
x 5HVHDUFKHU,'FDQDXWRPDWLFDOO\WUDFNWLPHVFLWHGFRXQWVDQGFLWDWLRQ
PHWULFVIRUUHFRUGVIRXQGLQ:HERI6FLHQFH$GG\RXUSXEOLFDWLRQVGLUHFWO\
IURP:HERI6FLHQFHVHDUFKHV
)HDWXUHV
x 5HVHDUFKHU,'%DGJH$GYHUWLVHDPHPEHU
V5HVHDUFKHU,'SURILOHRQ\RXU
:HESDJHRU%ORJ7KH%DGJHFUHDWHVDKRYHULQJGLVSOD\RIUHFHQW
SXEOLFDWLRQVDQGDOORZVYLHZHUVWRDOVROLQNWRWKHPHPEHU
VIXOOSURILOHLQ
5HVHDUFKHU,'
x &ROODERUDWLRQ1HWZRUN9LVXDOO\H[SORUHZKRWKHUHVHDUFKHULV
FROODERUDWLQJZLWK
x &LWLQJ$UWLFOHV1HWZRUN9LVXDOO\H[SORUHFLWDWLRQUHODWLRQVKLSVEDVHGRQ
:HERI6FLHQFHGDWD
6RXUFHKWWSWKRPVRQUHXWHUVFRPUHVHDUFKHULG
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$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV

)LJXUH&LWDWLRQ0HWULFVRID5HJLVWHUHG$XWKRU

)LJXUH&LWLQJ$UWLFOHV1HWZRUNRIWKH6DPH$XWKRU


5HVHDUFK(YDOXDWLRQ
0HWULFV  25&,'2SHQ5HVHDUFKHUDQG&RQWULEXWRU,'
6LPLODUWR5HVHDUFKHU,'FRP25&,'RUJSURYLGHVDSHUVLVWHQWGLJLWDO
LGHQWLILHUWKDWGLVWLQJXLVKHVDUHVHDUFKHUIURPHYHU\RWKHUUHVHDUFKHU&UHDWLRQ
RIDQ25&,'L'IRUDUHVHDUFKHULVYHU\HDV\DQGIUHH+HUH\RXKDYHWR
SURYLGHFHUWDLQSHUVRQDODQGSURIHVVLRQDOGHWDLOVWRLQFOXGH\RXUQDPHLQD
UHJLVWU\RIXQLTXHUHVHDUFKHULGHQWLILHUV$IWHUVXFFHVVIXOUHJLVWUDWLRQDXQLTXH
25&,'L'LVJHQHUDWHGDQGDXVHUSURILOHLVFUHDWHGLQWKHZHEVLWH<RXFDQ
LQWHJUDWH\RXURWKHUSURILOHVRUXQLTXHDXWKRU¶VLGHQWLILHUVDYDLODEOHHOVHZKHUH
VXFKDV5HVHDUFKHU,'6FRSXVDQG/LQNHG,Q<RXUSXEOLFDWLRQOLVWZLOODOVREH
DGGHGWR\RXUSURILOHZKLFKLQFOXGHVELEOLRJUDSKLFLQIRUPDWLRQRISXEOLVKHG
VFKRODUO\ZRUNVDQGK\SHUOLQNWRIXOOWH[WFRQWHQWVRIHDFKZRUN$
SXEOLFDWLRQOLVWFDQEHREWDLQHGIURP6FRSXVGDWDEDVHWKDWZLOOLQFOXGH
ELEOLRJUDSKLFUHFRUGRISDSHUVSXEOLVKHGLQ6FRSXVFRYHUHGMRXUQDOV2WKHU
UHOHYDQWZRUNVFDQDOVREHDGGHGLQ\RXUSURILOHWKURXJKLPSRUWLQJ
ELEOLRJUDSKLFGDWDIURPD5,6ILOHRI\RXUOLVWRISXEOLFDWLRQV
25&,'RUJPDLQWDLQVDVHDUFKDEOHUHJLVWU\RIUHVHDUFKHUVWKDWKHOSVLQ
LGHQWLI\LQJUHVHDUFKHUVIURP\RXUILHOGIURPDQLQVWLWXWLRQDFROODERUDWRUD
FLW\RUDFRXQWU\)XQGLQJDJHQFLHVDOVRFDQNHHSWUDFNRQUHVHDUFKHUV¶ZRUNV
IXQGHGE\WKHPRUFRQVLGHULQJIXQGLQJLQQHDUIXWXUH7KHZHEVLWHSURYLGHV
$3,VWKDWVXSSRUWV\VWHPWRV\VWHPFRPPXQLFDWLRQDQGDXWKHQWLFDWLRQWR
RQOLQHV\VWHPVRIIXQGHUVSXEOLVKHUVDQGRWKHUVWKDWUHTXLUH25&,'
LGHQWLILHUV

)LJXUH$Q$XWKRU¶V,'DQG3URILOHLQ25&,'RUJZHEVLWH

$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV
7H[W%R[25&,'¶V0LVVLRQ3ULQFLSOHVDQG6WHSVIRU&UHDWLRQRI
DQ25&,'L'
0LVVLRQ
25&,'DLPVWRVROYHWKHQDPHDPELJXLW\SUREOHPLQUHVHDUFKDQGVFKRODUO\FRPPXQLFDWLRQV
E\FUHDWLQJDFHQWUDOUHJLVWU\RIXQLTXHLGHQWLILHUVIRULQGLYLGXDOUHVHDUFKHUVDQGDQRSHQDQG
WUDQVSDUHQWOLQNLQJPHFKDQLVPEHWZHHQ25&,'DQGRWKHUFXUUHQWUHVHDUFKHU,'VFKHPHV
7KHVHLGHQWLILHUVDQGWKHUHODWLRQVKLSVDPRQJWKHPFDQEHOLQNHGWRWKHUHVHDUFKHU
VRXWSXWWR
HQKDQFHWKHVFLHQWLILFGLVFRYHU\SURFHVVDQGWRLPSURYHWKHHIILFLHQF\RIUHVHDUFKIXQGLQJDQG
FROODERUDWLRQZLWKLQWKHUHVHDUFKFRPPXQLW\
3ULQFLSOHV
x 25&,'ZLOOZRUNWRVXSSRUWWKHFUHDWLRQRIDSHUPDQHQWFOHDUDQGXQDPELJXRXVUHFRUG
RIUHVHDUFKDQGVFKRODUO\FRPPXQLFDWLRQE\HQDEOLQJUHOLDEOHDWWULEXWLRQRIDXWKRUVDQG
FRQWULEXWRUV
x 25&,'ZLOOWUDQVFHQGGLVFLSOLQHJHRJUDSKLFQDWLRQDODQGLQVWLWXWLRQDOERXQGDULHV
x 3DUWLFLSDWLRQLQ25&,'LVRSHQWRDQ\RUJDQL]DWLRQWKDWKDVDQLQWHUHVWLQUHVHDUFKDQG
VFKRODUO\FRPPXQLFDWLRQV
x $FFHVVWR25&,'VHUYLFHVZLOOEHEDVHGRQWUDQVSDUHQWDQGQRQGLVFULPLQDWRU\WHUPV
SRVWHGRQWKH25&,'ZHEVLWH
x 5HVHDUFKHUVZLOOEHDEOHWRFUHDWHHGLWDQGPDLQWDLQDQ25&,'LGHQWLILHUDQGUHFRUGIUHH
RIFKDUJH
x 5HVHDUFKHUVZLOOFRQWUROWKHGHILQHGSULYDF\VHWWLQJVRIWKHLURZQ25&,'UHFRUGGDWD
x $OOGDWDFRQWULEXWHGWR25&,'E\UHVHDUFKHUVRUFODLPHGE\WKHPZLOOEHDYDLODEOHLQ
VWDQGDUGIRUPDWVIRUIUHHGRZQORDGVXEMHFWWRWKHUHVHDUFKHUV
RZQSULYDF\VHWWLQJVWKDW
LVXSGDWHGRQFHD\HDUDQGUHOHDVHGXQGHUD&&ZDLYHU
x $OOVRIWZDUHGHYHORSHGE\25&,'ZLOOEHSXEOLFO\UHOHDVHGXQGHUDQ2SHQ6RXUFH
6RIWZDUHOLFHQVHDSSURYHGE\WKH2SHQ6RXUFH,QLWLDWLYH)RUWKHVRIWZDUHLWDGRSWV
25&,'ZLOOSUHIHU2SHQ6RXUFH
x 25&,'LGHQWLILHUVDQGUHFRUGGDWDVXEMHFWWRSULYDF\VHWWLQJVZLOOEHPDGHDYDLODEOHYLD
DFRPELQDWLRQRIQRFKDUJHDQGIRUDIHH$3,VDQGVHUYLFHV$Q\IHHVZLOOEHVHWWRHQVXUH
WKHVXVWDLQDELOLW\RI25&,'DVDQRWIRUSURILWFKDULWDEOHRUJDQL]DWLRQIRFXVHGRQWKH
ORQJWHUPSHUVLVWHQFHRIWKH25&,'V\VWHP
x 25&,'ZLOOEHJRYHUQHGE\UHSUHVHQWDWLYHVIURPDEURDGFURVVVHFWLRQRIVWDNHKROGHUV
WKHPDMRULW\RIZKRPDUHQRWIRUSURILWDQGZLOOVWULYHIRUPD[LPDOWUDQVSDUHQF\E\
SXEOLFO\SRVWLQJVXPPDULHVRIDOOERDUGPHHWLQJVDQGDQQXDOILQDQFLDOUHSRUWV
'LVWLQJXLVK<RXUVHOILQ7KUHH(DV\6WHSV
 Register*HW\RXUXQLTXH25&,'LGHQWLILHU5HJLVWHUQRZ5HJLVWUDWLRQWDNHVVHFRQGV
 Add Your Info(QKDQFH\RXU25&,'UHFRUGZLWK\RXUSURIHVVLRQDOLQIRUPDWLRQDQGOLQN
WR\RXURWKHULGHQWLILHUVVXFKDV6FRSXVRU5HVHDUFKHU,'RU/LQNHG,Q
 Use Your ORCID ID,QFOXGH\RXU25&,'LGHQWLILHURQ\RXU:HESDJHZKHQ\RX
VXEPLWSXEOLFDWLRQVDSSO\IRUJUDQWVDQGLQDQ\UHVHDUFKZRUNIORZWRHQVXUH\RXJHW
FUHGLWIRU\RXUZRUN
6RXUFHKWWSRUFLGRUJDERXW

5HVHDUFK(YDOXDWLRQ
0HWULFV  $57,&/(/(9(/0(75,&6$/70(75,&6
2XWSXWVRULPSDFWVRIVFLHQWLILFUHVHDUFKDUHSHULRGLFDOO\PHDVXUHGZRUOGZLGH
ZLWKGLIIHUHQWSDUDPHWHUVZKHUHDYDULDQWQXPEHURIGLIIHUHQWWRROVDQG
WHFKQLTXHVDUHXVHG7KH-RXUQDO,PSDFW)DFWRU-,)+,QGH[DQGDQXPEHURI
YDULDWLRQVRIWKHVHWZRFLWDWLRQEDVHGPHWULFVDUHXVHGFRPPRQO\IRU
HYDOXDWLQJLPSDFWVRIMRXUQDOVDQGWKHLUFRQWULEXWLQJDXWKRUVDQGLQVWLWXWLRQV
+RZHYHUPDQ\IXQGHUVUHVHDUFKDGPLQLVWUDWRUVVFLHQWLILFFRPPXQLWLHVDQG
RWKHUVWDNHKROGHUVIHOWWKHVHLQGLFDWRUVDVLQDGHTXDWHLQDSSURSULDWHDQG
VNHZHGGXHWRYDULRXVUHDVRQV7KH6DQ)UDQFLVFR'HFODUDWLRQRQ5HVHDUFK
$VVHVVPHQW'25$SXEOLFO\GHFODUHGDVWDWHPHQWRQWK'HFHPEHU
VXSSRUWLQJDOWPHWULFVRUDOWHUQDWLYHPHWULFVDOVRZLGHO\NQRZQDVDUWLFOHOHYHO
PHWULFVZKLFKLVDFOHDUWUDQVLWLRQIURPWKHFLWDWLRQEDVHGLQGLFDWRUVVXFKDV
-,)DQG+LQGH[WRPHDVXULQJLPSDFWVEH\RQGFLWDWLRQVRIDSDUWLFXODUSLHFHRI
UHVHDUFKZRUN'25$JRWFRQVLGHUDEOHVXSSRUWIURPWKHIXQGLQJERGLHV
SXEOLVKHUVUHVHDUFKLQVWLWXWLRQVDQGVFLHQWLILFFRPPXQLWLHVDVDOWPHWULFVLV
IRFXVHGRQFDSWXULQJWKHLQFUHDVLQJYDULHW\RIRQOLQHUHIHUHQFHVWRDVFKRODU¶V
ZRUN$OWPHWULFVRIIHUVDGLIIHUHQWYLHZRIWKHLQIOXHQFHRIWKDWZRUN,QWKH
HGLWRULDORIWKH%XOOHWLQRIWKH$PHULFDQ6RFLHW\IRU,QIRUPDWLRQ6FLHQFHDQG
7HFKQRORJ\$SULO0D\LVVXHLQDVSHFLDOVHFWLRQRQDOWPHWULFVWKH*XHVW
(GLWRULGHQWLILHV³$OWPHWULFVRIIHUIRXUSRWHQWLDODGYDQWDJHV
x $PRUHQXDQFHGXQGHUVWDQGLQJRILPSDFWVKRZLQJXVZKLFKVFKRODUO\
SURGXFWVDUHUHDGGLVFXVVHGVDYHGDQGUHFRPPHQGHGDVZHOODVFLWHG
x 2IWHQPRUHWLPHO\GDWDVKRZLQJHYLGHQFHRILPSDFWLQGD\VLQVWHDGRI
\HDUV
x $ZLQGRZRQWKHLPSDFWRIZHEQDWLYHVFKRODUO\SURGXFWVOLNHGDWDVHWV
VRIWZDUHEORJSRVWVYLGHRVDQGPRUH
x ,QGLFDWLRQVRILPSDFWVRQGLYHUVHDXGLHQFHVLQFOXGLQJVFKRODUVEXWDOVR
SUDFWLWLRQHUVFOLQLFLDQVHGXFDWRUVDQGWKHJHQHUDOSXEOLF´3LZRZDU

7KXVDQDOWPHWULFVFRUHRIDVFKRODU¶VZRUNHQFRPSDVVHVQRWRQO\FLWDWLRQ
FRXQWEXWDOVRQXPEHURIWLPHVLWLVYLHZHGVDYHGVKDUHGGLVFXVVHGWDJJHG
KLJKOLJKWHGLQQHZVDQGRWKHUVXFKFRXQWVLQDFDGHPLFVRFLDOPHGLDDQG
RQOLQHQHWZRUNV,WDOVRLQYROYHVQRUPDOL]DWLRQRIVRPHFRXQWVEDVHGRQ
VXEMHFWDUHDRIDQDUWLFOH)LJXUHHODERUDWHVHQXPHUDWLRQRIDQDOWPHWULF
VFRUHIURPGLIIHUHQWVRXUFHV)LJXUHVKRZVDOWPHWULFVFRUHRIRQHRIWKH
KLJKHVWUDWLQJDUWLFOHVZKLFKLVDPRQJVWWRSLQJHQHUDWLQJJOREDODWWHQWLRQ
RIUHVHDUFKHUVSUDFWLWLRQHUVMRXUQDOLVWVDQGEORJJHUVFRPPXQLWLHV7KLVSDSHU
UDQNVVHFRQGLQ6FLHQFHPDJD]LQHFRPSDUHGWRDOOSDSHUVSXEOLVKHGWKHUHLQ
)LJXUHDOVRVKRZVGHWDLOFRXQWVRIVRFLDOPHGLDWKDWWDONHGDERXWWKLVSDSHU
7KLVZD\DQDOWPHWULFVFRUHFDQKHOSLQPHDVXULQJLPSDFWRIDVFKRODUO\ZRUN
WRUHVHDUFKHUV¶FRPPXQLWLHV7H[W%R[VKRZVWDUJHWDXGLHQFHRUZKRFDUH
DERXWDQDOWPHWULFVFRUH
7KH'25$DVZHOODV$OWPHWULFV0DQLIHVWRLQGLFDWHWZRPDMRUSURYLGHUVRI
DOWPHWULFVFRUHQDPHO\$OWPHWULFFRPDQG,PSDFW6WRU\RUJ0DQ\RWKHUVDUH


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWVQRZXQGHUGHYHORSPHQWVWDJHZKHUHDVVRPHDUHLQH[SHULPHQWDORUWHVWLQJVWDJHV2WKHULPSRUWDQWRQHVDUHQDPHO\3OXP$QDO\WLFVFRP6FLHQFH&DUGRUJ
3HHU(YDOXDWLRQRUJ5HVHDUFK6FRUHFDUGFRPDQG5HDGHU0HWHURUJ0DQ\
LQGLYLGXDOMRXUQDOSXEOLVKHUVDUHDOVRHQJDJHGLQGHYHORSPHQWRILQKRXVH
DUWLFOHOHYHOPHWULFV$/0WRROVZKLFKWKH\ZLOOLQWHJUDWHLQWRWKHLURQOLQH
MRXUQDOVLQQHDUIXWXUH$OHDGLQJRQOLQHMRXUQDOSXEOLVKHU±3/263XEOLF
/LEUDU\RI6FLHQFHKDVZLGHO\SXEOLFL]HGLWVLQWHUHVWVLQDUWLFOHOHYHOPHWULFV
3/26KDVGHYHORSHGDQ$SSOLFDWLRQ3URJUDPPLQJ,QWHUIDFH$3,
KWWSDSLSORVRUJDQGRWKHURQOLQHWRROVIRUJHQHUDWLQJDUWLFOHOHYHOPHWULFV
IRUHDFKSXEOLVKHGDUWLFOH$UWLFOHOHYHOPHDVXUHPHQWXVLQJWRROVIURP
$OWPHWULFFRPDQG,PSDFW6WRU\RUJLVGHVFULEHGLQWKHIROORZLQJ6HFWLRQ



)LJXUH'HULYLQJDQ$OWPHWULF6FRUH


dŚĞůƚŵĞƚƌŝĐ^ĐŽƌĞ
sŝĞǁĞĚ

ŝƚĞĚ

^ĂǀĞĚ

ŝƐĐƵƐƐĞĚ

,dD>ƉĂŐĞǀŝĞǁƐ͕W&
ĚŽǁŶůŽĂĚƐ͕yD>ĚŽǁŶůŽĂĚƐ͙
Scopus͕tĞďŽĨ^ĐŝĞŶĐĞ͕
'ŽŽŐůĞ^ĐŚŽůĂƌ͙
ŝƚĞƵ>ŝŬĞ͕DĞŶĚĞůĞǇ͕
ĞůŝĐŝŽƵƐ͙
dǁŝƚƚĞƌ͕&ĂĐĞďŽŽŬ͕'ŽŽŐůĞн͕
>ŝŶŬĞĚ/Ŷ͕ďůŽŐƐ͕ŶĞǁƐŽƵƚůĞƚƐ͙

5HVHDUFK(YDOXDWLRQ
0HWULFV
)LJXUH$OWPHWULF6FRUHRIRQHRIWKH+LJKHVW5DWLQJ$UWLFOHV
DPRQJVWWRS
7H[W%R[7DUJHW8VHUVRI$OWPHWULF6FRUH

:KRPLV$OWPHWULFIRU"
)RU5HVHDUFKHUV
&RPSOHPHQW\RXUUHDGLQJE\LQVWDQWO\YLVXDOLVLQJDSDSHU
VRQOLQHDWWHQWLRQ
'LVFRYHUQHZVFKRODUO\DUWLFOHVLQKXQGUHGVRIGLVFLSOLQHVZKLOHPRQLWRULQJ
\RXUSHUVRQDOUHVHDUFKLPSDFWLQDFDGHPLDDQGEH\RQG
)RU3XEOLVKHUV
6KRZFDVHUHVHDUFKLPSDFWWR\RXUDXWKRUVDQGUHDGHUVLQDEHDXWLIXOQHZ
ZD\0RQLWRUVHDUFKDQGPHDVXUHDOORIWKHFRQYHUVDWLRQVDERXW\RXU
MRXUQDO¶VDUWLFOHVDVZHOODVWKRVHSXEOLVKHGE\\RXUFRPSHWLWRUV
)RU/LEUDULDQV	5HSRVLWRU\0DQDJHUV
$GGYDOXHWR\RXUOLEUDULHVDQGLQVWLWXWLRQDOUHSRVLWRULHV7UDFNDUWLFOHOHYHO
PHWULFVIRU\RXULQVWLWXWLRQ
VUHVHDUFKRXWSXWVDQGVKRZIDFXOW\VWDIIDQG
VWXGHQWVDULFKHUSLFWXUHRIWKHLURQOLQHUHVHDUFKLPSDFW

 0HDVXULQJ$OWPHWULFVXVLQJ$OWPHWULFFRP
7KH$OWPHWULFFRPLVWKHOHDGLQJSURYLGHURIDUWLFOHOHYHOPHWULFVGDWD7KLV
ZHEVLWHUHJLVWHUHGE\$OWPHWULF//3RIIHUVPDQ\WRROVIRUZHELQWHJUDWLRQRI
DOWPHWULFGDWDWKDWKHOSLQGLYLGXDOUHVHDUFKHUVDXWKRUVSXEOLVKHUVDQG
LQVWLWXWLRQVLQLQVWDQWO\REWDLQLQJRYHUDOODOWPHWULFVFRUHRISXEOLVKHGDUWLFOHV
$UWLFOHVSXEOLVKHGLQRQOLQHMRXUQDOVKDYLQJXQLTXHGLJLWDOREMHFWLGHQWLILHU
'2,VDUHRQO\FRQVLGHUHGWRREWDLQDQDOWPHWULFVFRUHIRUHDFKDUWLFOH0DMRU
RQOLQHMRXUQDOSXEOLVKHUVKDYHEHHQIRXQGXVLQJWRROVSURYLGHGE\WKLVZHEVLWH
6RPHRIWKHDYDLODEOHWRROVDUHGHVFULEHGEHORZ
$OWPHWULF([SORUHU,WLVDSRZHUIXODQGLQWXLWLYHZHEDSSOLFDWLRQWKDWKHOSVWR
VHHDOORIWKHDWWHQWLRQVXUURXQGLQJSDSHUVRIDQHMRXUQDO7KLVKHOSVRQOLQH
MRXUQDOSXEOLVKHUVLQJHQHUDWLQJDUWLFOHOHYHOPHWULFVIURPDMRXUQDO¶VZHESDJH
HJ+70/SDJHRIDQDUWLFOH$OWPHWULF([SORUHUFDQEHLQWHJUDWHGLQWR
MRXUQDO¶VZHEVLWH,WLQVWDQWO\JHQHUDWHVDQDOWPHWULFVFRUHIRUHDFKDUWLFOH
DJJUHJDWLQJFRXQWVIURPGLIIHUHQW:HEHQDEOHGRQOLQHUHVRXUFHVDQGPRUH
SDUWLFXODUO\IURPWKHVRFLDOPHGLDSODWIRUPVDQGRQOLQHQHZVPHGLD7H[W%R[
WHOOVXVKRZWKHDOWPHWULFVFRUHLVFDOFXODWHG
$OWPHWULFLW$OWPHWULFERRNPDUNOHWFDOOHG$OWPHWULFLWLVDVLPSOHEURZVHU
WRROWKDWOHWV\RXLQVWDQWO\JHWDUWLFOHOHYHOPHWULFVIRUDQ\UHFHQWSDSHU,WLVD
NLQGRIEURZVHUSOXJLQWKDWFDQEHLQWHJUDWHGLQWR\RXUZHEEURZVHU&KURPH
)LUHIR[RU6DIDUL,WVLQVWDOODWLRQLVYHU\HDV\DQGIUHHWRDQ\UHVHDUFKHURU
DFDGHPLF<RXMXVWRSHQWKLVSDJHZZZDOWPHWULFFRPERRNPDUNOHWSKSJUDE
$OWPHWULFLW!ER[DQGGUDJLWWR\RXUERRNPDUNVEDULQ\RXUEURZVHU
:KHQHYHU\RXYLVLWDVFKRODUO\GRFXPHQWKDYLQJD'2,WKURXJK\RXUZHE
EURZVHUFOLFNRQ$OWPHWULFLW!LFRQDWERRNPDUNVEDUWKHQ\RXZLOOJHW


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV
DUWLFOHOHYHOPHWULFVZLWKDFRORXUIXODOWPHWULFGRQXWVLJQLI\LQJ$/0VFRUHRI
WKDWSDUWLFXODUSDSHUDQGOLWWOHPRUHGHWDLOVRIWKLVVFRUH<RXZLOODOVRKDYHDQ
RSWLRQWRVHHPRUHGHWDLOVRIWKLVVFRUHDQGFLWLQJVRFLDOPHGLD
$OWPHWULF$3,,WLVDQDSSOLFDWLRQSURJUDPPLQJLQWHUIDFHWKDWHQDEOHV\RXWR
HQULFK\RXUSDJHVZLWKDUWLFOHOHYHOPHWULFVGDWD,WKHOSVV\VWHPWRV\VWHP
LQWHUDFWLRQDQGREWDLQLQJ$/0GDWDIURPGLIIHUHQWGDWDVRXUFHVDVLQGLFDWHGLQ
)LJXUH$OWPHWULFFRPDOVRRIIHUVDQ$OWPHWULF:RUG3UHVVSOXJLQWKDWKHOSV
ZHESURJUDPPHUVDQGEORJJHUVLQHPEHGGLQJDQDOWPHWULFEDGJHWRKLJKOLJKW
DQDOWPHWULFVFRUH
$OWPHWULF%DGJH,WLVDUHDG\WRXVHHPEHGGDEOHEDGJHIRU\RXUDUWLFOHSDJHV
WKDWOHW\RXVKRZFDVHLPSDFWLQDEHDXWLIXOZD\7KLVWRROJHQHUDWHVVPDOO
GRQXWVKDSHGPXOWLFRORXUPXOWLOD\HUYLVXDOLVDWLRQVWRTXLFNO\FRQYH\
LQIRUPDWLRQDERXWHDFKDUWLFOHZLWKVXPPDU\RIVFRUHIURPGLIIHUHQWGDWD
VRXUFHV)LJXUHVKRZVDQ$OWPHWULFEDGJHGHSLFWLQJKRZDQDUWLFOHLVEHLQJ
RXWUHDFKHGDQGDSSUDLVHGWKURXJKVRFLDOPHGLD+RZHYHUWKLVDOWPHWULFVFRUH
GRHVQRWLQFOXGHGRZQORDGVWDWLVWLFVRIWKHVDLGDUWLFOH




)LJXUH$Q$OWPHWULF%DGJH


5HVHDUFK(YDOXDWLRQ
0HWULFV
7H[W%R[8QGHUVWDQGLQJ$OWPHWULF6FRUHDVREWDLQHGWKURXJK
$OWPHWULFFRP

+RZLVWKH$OWPHWULFVFRUHFDOFXODWHG"
7KH$OWPHWULFVFRUHLVDJHQHUDOPHDVXUHRIWKHDWWHQWLRQWKDWDQDUWLFOHERRNRUGDWDVHWKDV
UHFHLYHGRQOLQH,WUHIOHFWV
x 7KHTXDQWLW\RIDWWHQWLRQUHFHLYHGLQJHQHUDOWKHPRUHSHRSOHWDONLQJDERXWDQDUWLFOHWKH
KLJKHUWKHVFRUH
x 7KHTXDOLW\RIWKDWDWWHQWLRQDQHZVVWRU\FRXQWVIRUPRUHWKDQD)DFHERRNSRVW
$WWHQWLRQIURPDUHVHDUFKHUFRXQWVPRUHWKDQDWWHQWLRQIURPDQDXWRPDWHG7ZLWWHUERW
7KH$OWPHWULFVFRUHLVXVHIXOWRUDQNDUWLFOHVEDVHGRQDWWHQWLRQLWFDQ
WWHOO\RXDQ\WKLQJDERXW
WKHTXDOLW\RIWKHDUWLFOHLWVHOIWKRXJKUHDGLQJWKHOLQNHGGLVFXVVLRQVPLJKW,WLVLPSRUWDQWWR
NQRZWKDWWKHVFRUHLVEDVHGRQWKHNLQGVRIDWWHQWLRQWKDW$OWPHWULFWUDFNVVSHFLILFDOO\OLQNVWR
RUVDYHVRIVFKRODUO\DUWLFOHVERRNVDQGGDWDVHWVDQGWREHPLQGIXORISRWHQWLDOOLPLWDWLRQV
<RXVKRXOGDOVREHDULQPLQGWKDWGLIIHUHQWVXEMHFWDUHDVXVXDOO\DUHQ
WGLUHFWO\FRPSDUDEOHD
SRSXODUSK\VLFVSDSHUPD\KDYHDIDUORZHU$OWPHWULFVFRUHWKDQDQDYHUDJHJHQHWLFVSDSHU:H
GRQ
WXVHUHDGHUFRXQWVIURP0HQGHOH\RU&LWH8/LNHLQWKHVFRUHFDOFXODWLRQ
Steps taken to Calculate the Score
&ROOHFWPHQWLRQV:HDJJUHJDWHWKHGLIIHUHQWSLHFHVRIFRQWHQWWZHHWVQHZVVWRULHVEORJ
SRVWV)DFHERRNZDOOSRVWV6WDFN([FKDQJHWKUHDGVZHFDOOWKHPDOOSRVWVPHQWLRQLQJHDFK
DUWLFOH,QWXLWLYHO\VRPHIRUPVRIDWWHQWLRQDUHRID
KLJKHUTXDOLW\
WKDQRWKHUV,I\RXDVN
VFLHQWLVWVLIWKH\
GUDWKHUKDYHVRPHERG\WZHHWDERXWWKHLUDUWLFOHRUZULWHDSLHFHLQWKH1HZ
<RUN7LPHVDERXWLWWKHQWKH\
OOFKRRVHWKHODWWHUPRVWRIWKHWLPH6RDOOHOVHEHLQJHTXDOHDFK
W\SHRIFRQWHQWZLOOFRQWULEXWHDGLIIHUHQWEDVHVFRUHWRWKHDUWLFOH
VWRWDO)RUH[DPSOHDWZHHW
PD\EHZRUWKDQGDEORJSRVW,QSUDFWLFHWKHVHVFRUHVDUHXVXDOO\PRGLILHGE\VXEVHTXHQW
VWHSVLQWKHVFRULQJDOJRULWKPPractical exampleDQHZVVWRU\LQWKH1<7ZLOOE\GHIDXOW
FRQWULEXWHPRUHWRDQDUWLFOH
VILQDOVFRUHWKDQDVLQJOHWZHHW
&ROOHFW	DQDO\VHSURILOHV:HIHWFKWKHSURILOHRIWKHXVHUZKRFUHDWHGHDFKSRVWZKHQHYHU
SRVVLEOH:HDOVRVFDQWKH$OWPHWULFGDWDEDVHIRUWKHLWHPVWKRVHXVHUVKDYHDOUHDG\PHQWLRQHG
:HORRNDWKRZRIWHQWKHXVHUOLQNVRXWWRVFKRODUO\FRQWHQWLIWKH\
UHELDVHGWRZDUGVDQ\RQH
SXEOLVKHURUMRXUQDODQGZKDWW\SHRISHRSOHIROORZRUDUHIULHQGVZLWKWKHP$OOWKLV
LQIRUPDWLRQLVXVHGWRSURGXFHDZHLJKWLQJWKDWLQIOXHQFHVKRZPXFKHDFKSRVWFRQWULEXWHVWR
WKHILQDOVFRUHPractical exampleSRVWVIURPDQDXWRPDWHGMRXUQDO72&WKDWSRVWVQHZSDSHUV
WR)DFHERRNDVWKH\DUHSXEOLVKHGZLOOFRQWULEXWHYHU\OLWWOHWRWKHDUWLFOH
VILQDOVFRUH3RVWV
IURPDGRFWRUZKROLQNVWRDUWLFOHVRQFHRUWZLFHDZHHNDQGLVIROORZHGE\RWKHUGRFWRUVZLOO
VFRUHUHODWLYHO\KLJKO\
6HDUFKRWKHUGDWDVHWV)RUVRPHW\SHVRIDWWHQWLRQOLNHEORJVDQGWKHPDLQVWUHDPPHGLDLW
GRHVQ
WPDNHVHQVHWRORRNDWSRVWDXWKRUSURILOHV,QWKHVHFDVHVZHW\SLFDOO\WU\WRPHDVXUH
LQIOXHQFHE\ORRNLQJDWKRZPXFKDWWHQWLRQWKHVRXUFHRIDWWHQWLRQJHWVRQGLIIHUHQWVRFLDO
PHGLDVLWHVPractical examplePRUHSHRSOHWZHHWRUUHSRVW%%&1HZVVFLHQFHVWRULHVWKDQ
VFLHQFHDUWLFOHVLQ/H)LJDURVRSRVWVIURPWKH%%&1HZVVLWHFRQWULEXWHPRUHWRWKHDUWLFOH
V
ILQDOVFRUHWKDQSRVWVZULWWHQE\/H)LJDUR
Produce Final score
:HWRWDOWKHFRQWULEXWLRQVPDGHE\SRVWDIWHUDSSO\LQJDQ\UHOHYDQWPRGLILHUV
6RXUFHKWWSVXSSRUWDOWPHWULFFRPNQRZOHGJHEDVHDUWLFOHVKRZLVWKHDOWPHWULFVFRUH
FDOFXODWHG


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV 0HDVXULQJ$OWPHWULFVXVLQJ,PSDFW6WRU\RUJ
7KH,PSDFW6WRU\RUJLVDQRWKHUOHDGLQJSURYLGHURIDUWLFOHOHYHOPHWULFVGDWD
7KLVZHEVLWHRIIHUVUHJLVWHUHGXVHUVFUHDWLQJWKHLULPSDFWSURILOHRQWKHZHE
UHYHDOLQJGLYHUVHLPSDFWVRIWKHLUDUWLFOHVERRNVSUHVHQWDWLRQVGDWDVHWVDQG
VRIWZDUH7KLVLVDFROODERUDWLYHQRWIRUSURILWRSHQVRXUFHSURMHFWVXSSRUWHG
E\WKH861DWLRQDO6FLHQFH)RXQGDWLRQ$OIUHG36ORDQ)RXQGDWLRQDQG
2SHQ6RFLHW\)RXQGDWLRQ,PSDFW6WRU\RUJKHOSVLQFUHDWLQJDXWKRU¶VSURILOH
DQGDGGLQJSXEOLFDWLRQOLVWWKURXJKLPSRUWLQJELEOLRJUDSKLFUHFRUGVIURP
GLIIHUHQWVRXUFHVVXFKDV6FRSXVGDWDEDVH25&,'RUJ*RRJOH6FKRODU
&LWDWLRQV6OLGH6KDUHDQGPDQ\RWKHUV
$UHVHDUFKHUFDQFUHDWHDSURILOHIRUIUHHLQWKLVZHEVLWHWRNQRZKRZPDQ\
WLPHVKLVKHUZRUNKDVEHHQGRZQORDGHGERRNPDUNHGDQGEORJJHG7H[W%R[
GHSLFWVKRZUHVHDUFKHUVUHVHDUFKJURXSVIXQGHUVDQGUHSRVLWRULHVFDQEH
EHQHILWHGIURPWKLVZHEVLWH$UHVHDUFKHUFDQDOVRJHQHUDWHFRGHWRHPEHG
,PSDFW6WRU\SURILOHLQWRKLVLQVWLWXWLRQDO&9DQGUHVHDUFKEORJ
)LJXUHVKRZVKRPHSDJHRI,PSDFW6WRU\ZHEVLWHZKLFKJLYHVOLQNWRSURILOH
FUHDWLRQSDJHE\FOLFNLQJRQ0DNHP\LPSDFWSURILOH!WR³VKDUHWKHIXOOVWRU\
RI\RXUUHVHDUFKLPSDFW´)LJXUHVKRZVDVDPSOHSURILOHZKHUHDUWLFOHVDUH
FDWHJRULVHGDVKLJKO\VDYHG!KLJKO\GLVFXVVHG!KLJKO\FLWHG!VDYHG!
GLVFXVVHG!FLWHG!DQGYLHZHG!:KHQ\RXFOLFNRQWKHWLWOHRIDSDSHU
\RXZLOOJHWDGHWDLOHG$/0VFRUHLQGLFDWLQJFRXQWVIURPGLIIHUHQWGDWD
VRXUFHV
7H[W%R[7DUJHW$XGLHQFHRI,PSDFW6WRU\RUJ$OWPHWULFV

:KRPLVLWIRU"
x 5HVHDUFKHUVZKRZDQWWRNQRZKRZPDQ\WLPHVWKHLUZRUNKDVEHHQ
GRZQORDGHGERRNPDUNHGDQGEORJJHG
x 5HVHDUFK*URXSVZKRZDQWWRORRNDWWKHEURDGLPSDFWRIWKHLUZRUN
DQGVHHZKRKDVGHPRQVWUDWHGLQWHUHVW
x )XQGHUVZKRZDQWWRVHHZKDWVRUWRILPSDFWWKH\PD\EHPLVVLQJ
ZKHQRQO\FRQVLGHULQJFLWDWLRQVWRSDSHUV
x 5HSRVLWRULHVZKRZDQWWRUHSRUWRQKRZWKHLUUHVHDUFKSURGXFWVDUH
EHLQJGLVFXVVHG
x $OORI8VZKREHOLHYHWKDWSHRSOHVKRXOGEHUHZDUGHGZKHQWKHLUZRUN
QRPDWWHUZKDWWKHIRUPDWPDNHVDSRVLWLYHLPSDFWQRPDWWHUZKDWWKH
YHQXH$JJUHJDWLQJHYLGHQFHRILPSDFWZLOOIDFLOLWDWHDSSURSULDWH
UHZDUGVWKHUHE\HQFRXUDJLQJDGGLWLRQDORSHQQHVVRIXVHIXOIRUPVRI
UHVHDUFKRXWSXW
6RXUFH,PSDFWVWRU\RUJIDT


5HVHDUFK(YDOXDWLRQ
0HWULFV
)LJXUH+RPH3DJHRI,PSDFW6WRU\RUJ
)LJXUH$6DPSOH3URILOHLQ,PSDFW6WRU\RUJ


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV
 $UWLFOH/HYHO0HWULFVIRU2QOLQH-RXUQDOV
7KHFRQFHSWRIDUWLFOHOHYHOPHWULFV$/0RUDOWPHWULFVLVJUHDWO\VXSSRUWHG
E\RQOLQHMRXUQDOVDQGPRUHSDUWLFXODUO\ELRPHGLFDODQGRSHQDFFHVVMRXUQDOV
7KHQHZDJHRQOLQHMRXUQDOVDVPHQWLRQHGLQ7DEOHKDYHEHHQSURYLGLQJ
DUWLFOHOHYHOPHWULFVIRUHDFKSXEOLVKHGZRUN)RUGHULYLQJDQ$/0VFRUH
WKHVHMRXUQDOVXVHGLIIHUHQWZLGHO\DYDLODEOHDOWPHWULFWRROVVXFKDV
$OWPHWULF([SORUHUDQG,PSDFW6WRU\DQGDJJUHJDWHFRXQWVLQGLIIHUHQWDVSHFWV
RIDUWLFOH¶VLQIOXHQFHRUXVDJHVXFKDVYLHZHGFLWHGVDYHGDQGGLVFXVVHGDV
VKRZQLQ)LJXUH1RZDGD\VWKHVHRQOLQHDQGRSHQDFFHVVMRXUQDOVDOVR
SURYLGHVRFLDOERRNPDUNLQJWRROVLQ+70/SDJHRIHYHU\DUWLFOHWRIDFLOLWDWH
XVHUVWRLQVWDQWO\VKDUHRUGLVFXVVDERXWWKDWSDUWLFXODUDUWLFOH

7DEOH,QGLFDWLYH/LVWRI-RXUQDOV3URYLGLQJ$UWLFOH0HWULFVIRU
(YHU\2QOLQH$UWLFOH

1DPHRI-RXUQDO :HE$GGUHVV $UWLFOH0HWULFV7RRO
8VHG
%0-2SHQ
	RWKHU%0-MRXUQDOV
KWWSEPMRSHQEPMFRP $OWPHWULF([SORUHU
H/,)( KWWSHOLIHHOLIHVFLHQFHVRUJ $OWPHWULF([SORUHU
1DWXUH&RPPXQLFDWLRQV ZZZQDWXUHFRPQFRPPV $OWPHWULF([SORUHU
3HHU- KWWSSHHUMFRP ,PSDFW6WRU\
3/262QH
	RWKHU3/26MRXUQDOV
ZZZSORVRQHRUJ $OWPHWULF([SORUHU

7KH3/263XEOLF/LEUDU\RI6FLHQFHLVRQHRIWKHSLRQHHULQJSXEOLVKHUVWKDW
LQWURGXFHGDUWLFOHOHYHOPHWULFVIRULWVRSHQDFFHVVMRXUQDOV3/26DUWLFOH
PHWULFVGHULYHIURPGLIIHUHQWGDWDVRXUFHVDVLQGLFDWHGLQ)LJXUH,WLQFOXGHV
FRXQWVZLWKUHVSHFWWRXVDJHYLHZVGRZQORDGVFLWDWLRQVVRFLDOERRNPDUNLQJ
EORJVPHGLDFRYHUDJHDQGFRPPHQWV






)LJXUH'DWD6RXUFHVIRU3/26$UWLFOH/HYHO0HWULFV
PLOS ALM Data Sources
Usage: PLOS͗ǀŝĞǁƐ͕W&ĚŽǁŶůŽĂĚƐ͕yD>ĚŽǁŶůŽĂĚƐ͖ PMC͗ǀŝĞǁƐ͕W&
ĚŽǁŶůŽĂĚƐ
Citations͗WƵďDĞĚĞŶƚƌĂů;WDͿ͕ƌŽƐƐZĞĨ͕tĞďŽĨ^ĐŝĞŶĐĞ͕Scopus
Social Networks͗ŝƚĞh>ŝŬĞ͕DĞŶĚĞůĞǇ͕dǁŝƚƚĞƌ͕&ůŝĐŬĞƌ
PLOS͗ŽŵŵĞŶƚƐ͕ŶŽƚĞƐ͕ƌĂƚŝŶŐƐ
Blogs & Media͗EĂƚƵƌĞůŽŐƐ͕^ĐŝĞŶĐĞ^ĞĞŬĞƌ͕ZĞƐĞĂƌĐŚůŽŐŐŝŶŐ͕
tŝŬŝƉĞĚŝĂ͕dƌĂĐŬďĂĐŬƐ

5HVHDUFK(YDOXDWLRQ
0HWULFV
)LJXUHSURYLGHVILUVWOHYHORIDUWLFOHPHWULFVRIDQRSHQDFFHVVDUWLFOH
SXEOLVKHGLQ3/262QHMRXUQDOGHSLFWLQJQXPEHURIWLPHVLWLVYLHZHGVKDUHG
DQGVDYHG:KLOHFOLFNRQ0HWULFV!WDELQWKLVSDJHWKHVHFRQGOHYHORI
DUWLFOHPHWULFVRIWKHVDPHSDSHUZLOODSSHDUDVVKRZQLQ)LJXUHWKDWJLYHV
GHWDLOHGLQIRUPDWLRQRIDUWLFOHVKDUHRUXVDJHZLWKWKHLUUHVSHFWLYHGDWDVRXUFHV
3/R6SXEOLVKHVDUHJXODUUHSRUWFRYHULQJDZLGHUDQJHRIPHWULFVFRYHULQJDOO
RILWMRXUQDOV7KLVLVHDV\WRGRZQORDGDVDFVYILOH
$VLQGLFDWHGLQ7DEOHPDQ\RWKHURQOLQHMRXUQDOVDUHDOVRDFWLYHO\
FRQVLGHULQJLQFOXVLRQRIDUWLFOHPHWULFVIHDWXUHVLQWKHLUDUWLFOHSDJH)RUWKLV
LQFOXVLRQWKH\DUHPRVWO\DGGLQJWKHDYDLODEOHWRRO$OWPHWULF([SORUHUDQG
HPEHGGLQJWKH$OWPHWULFEDGJHLQDUWLFOHPHWULFVSDJHRIHYHU\DUWLFOH)LJXUH
VKRZVDUWLFOHPHWULFVDVDYDLODEOHZLWK1DWXUH&RPPXQLFDWLRQVRQOLQH
MRXUQDO+HUHDQ$OWPHWULFEDGJHLVHPEHGGHG2QWKHRWKHUKDQGDIHZ
MRXUQDOVQRZHPEHG,PSDFW6WRU\EDVHGDUWLFOHPHWULFV$V,PSDFW6WRU\RUJ
SURYLGHVRSHQVRXUFHVROXWLRQWRDUWLFOHPHWULFVLWVXVDJHDPRQJVWRQOLQH
MRXUQDOVLVH[SHFWHGWRULVH
7H[W%R[8QGHUVWDQGLQJ3/26$UWLFOH/HYHO0HWULFV

3/26$UWLFOH/HYHO0HWULFV
3XUSRVH$/0VSURYLGHDVXLWHRIHVWDEOLVKHGPHWULFVWKDWPHDVXUHWKHRYHUDOOSHUIRUPDQFHDQGUHDFK
RISXEOLVKHGUHVHDUFKDUWLFOHV
)RU:KRP
x 5HVHDUFKHUV0D[LPL]HWKHLPSDFWRI\RXUUHVHDUFK
x 3XEOLVKHUV(QKDQFHSXEOLFDWLRQYDOXHWKURXJKUHDOWLPHYLHZVRIUHDFKDQGLQIOXHQFH
x ,QVWLWXWLRQV&DSWXUHUHVHDUFKHULPSDFWIRUKLULQJWHQXUHDQGSURPRWLRQGHFLVLRQV
x )XQGHUV7UDFNWKHSHUIRUPDQFHDQGLPSDFWRIUHVHDUFKIXQGLQJ
$UWLFOH/HYHO0HWULFVPHDVXUHWKHGLVVHPLQDWLRQDQGUHDFKRISXEOLVKHGUHVHDUFKDUWLFOHV
7UDGLWLRQDOO\WKHLPSDFWRIUHVHDUFKDUWLFOHVKDVEHHQPHDVXUHGE\WKHSXEOLFDWLRQMRXUQDO%XWDPRUH
LQIRUPDWLYHYLHZLVRQHWKDWH[DPLQHVWKHRYHUDOOSHUIRUPDQFHDQGUHDFKRIWKHDUWLFOHVWKHPVHOYHV
$UWLFOH/HYHO0HWULFVDUHDFRPSUHKHQVLYHVHWRILPSDFWLQGLFDWRUVWKDWHQDEOHQXPHURXVZD\VWR
DVVHVVDQGQDYLJDWHUHVHDUFKPRVWUHOHYDQWWRWKHILHOGLWVHOILQFOXGLQJ
x XVDJH
x FLWDWLRQV
x VRFLDOERRNPDUNLQJDQGGLVVHPLQDWLRQDFWLYLW\
x PHGLDDQGEORJFRYHUDJH
x GLVFXVVLRQDFWLYLW\DQGUDWLQJV
$UWLFOH/HYHO0HWULFVDUHDYDLODEOHXSRQSXEOLFDWLRQIRUHYHU\DUWLFOHSXEOLVKHGE\3/26
5HVHDUFKHUVFDQVWD\XSWRGDWHZLWKWKHLUSXEOLVKHGZRUNDQGVKDUHLQIRUPDWLRQDERXWWKHLPSDFWRI
WKHLUSXEOLFDWLRQVZLWKFROODERUDWRUVIXQGHUVLQVWLWXWLRQVDQGWKHUHVHDUFKFRPPXQLW\DWODUJH7KHVH
PHWULFVDUHDOVRDSRZHUIXOZD\WRQDYLJDWHDQGGLVFRYHURWKHUV¶ZRUN0HWULFVFDQEHFXVWRPL]HGWR
DGGUHVVWKHQHHGVRIUHVHDUFKHUVSXEOLVKHUVLQVWLWXWLRQDOGHFLVLRQPDNHUVRUIXQGHUV
6RXUFHKWWSDUWLFOHOHYHOPHWULFVSORVRUJDOPLQIR


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV



)LJXUH)LUVW/HYHO$UWLFOH0HWULFVRID3DSHULQ3/262QH-RXUQDO


)LJXUH6HFRQG/HYHO$UWLFOH0HWULFVRIWKH6DPH3DSHULQ3/262QH


)LJXUH$UWLFOH0HWULFVRID3DSHULQ1DWXUH&RPPXQLFDWLRQV
LQWHJUDWLQJDQ$OWPHWULF%DGJH

5HVHDUFK(YDOXDWLRQ
0HWULFV  $&$'(0,&62&,$/1(7:25.6
$VZHVDZLQHDUOLHUVHFWLRQVUHVHDUFKHUVLQWKHWZHQW\ILUVWFHQWXU\DUHYHU\
NHHQWRPDLQWDLQRQOLQHUHVHDUFKHUV¶SURILOHVVRFLDOQHWZRUNLQJWUDQVQDWLRQDO
QHWZRUNLQJWKURXJKRQOLQHIRUXPVDQGSHHUWRSHHUFROODERUDWLRQV:KLOHD
SOHQW\RIJHQHUDOSXUSRVHVRFLDOQHWZRUNLQJVLWHVDUHJOREDOO\DYDLODEOHVRPH
RQOLQHVRFLDOQHWZRUNVDUHPHDQWIRUDFDGHPLFVDQGUHVHDUFKHUV$FDGHPLF
VRFLDOQHWZRUNVIDFLOLWDWHFUHDWLRQRIRQOLQHJURXSVIRUGLVFXVVLRQEDVHGRQ
SDUWLFXODUUHVHDUFKLQWHUHVWV7DEOHSURYLGHVDQLQGLFDWLYHOLVWRIVRFLDO
QHWZRUNLQJZHEVLWHVWKDWIDFLOLWDWHQHWZRUNLQJRIDFDGHPLFVDQGUHVHDUFKHUV
:KLOH5HVHDUFK*DWHDQG$FDGHPLDHGXIDFLOLWDWHXVHUWRXVHULQWHUDFWLRQV
WKURXJKHJURXSVJHW&,7('RUJDQG6651GRQ¶WKDYHVXFKZHE
IHDWXUH)XUWKHUGHWDLOVRIWKHVHDFDGHPLFVRFLDOQHWZRUNVDUHDYDLODEOHLQWKH
IROORZLQJ6HFWLRQV
7DEOH0DMRU$FDGHPLF6RFLDO1HWZRUNV

 5HVHDUFK*DWHQHW $FDGHPLDHGX JHW&,7('RUJ 6651FRP
7DUJHW
*URXS
5HVHDUFKHUV $FDGHPLFV
UHVHDUFKHUV
VWXGHQWV
5HVHDUFKHUV 5HVHDUFKHUV
$XWKRUV
6XEMHFW
&RYHUDJH
$OO $OO $OO 6RFLDO6FLHQFHV
+XPDQLWLHVDQG
/DZ
)RXQGHGLQ    
0LVVLRQ 7RJLYHVFLHQFH
EDFNWRWKHSHRSOH
ZKRPDNHLW
KDSSHQDQGWRKHOS
UHVHDUFKHUVEXLOG
UHSXWDWLRQDQG
DFFHOHUDWH
VFLHQWLILFSURJUHVV
7RDFFHOHUDWH
WKHZRUOG
V
UHVHDUFKWR
PDNHVFLHQFH
IDVWHUDQGPRUH
RSHQ
7RPDNH
UHFRUGVRI
VFKRODUO\ZRUN
SXEOLFO\
DYDLODEOH
7RSURYLGH
UDSLG
ZRUOGZLGH
GLVWULEXWLRQRI
UHVHDUFKWR
DXWKRUVDQG
WKHLUUHDGHUV
DQGWRIDFLOLWDWH
FRPPXQLFDWLRQ
DPRQJWKHPDW
WKHORZHVW
SRVVLEOHFRVW
:HE
,QWHUDFWLYLW\
<HV <HV 1R 1R

 5HVHDUFK*DWHQHW
7KH5HVHDUFK*DWH1HWLVRQHRIWKHPRVWSURPLQHQWSURIHVVLRQDOQHWZRUNVIRU
VFLHQWLVWVDQGUHVHDUFKHUV(VWDEOLVKHGLQLWLVDVRFLDOPHGLDVSDFHIRU
UHVHDUFKHUVWRPDNHWKHLUUHVHDUFKYLVLEOHWRJOREDOUHVHDUFKHUV¶FRPPXQLWLHV
$Q\UHVHDUFKHUIURPDQ\VXEMHFWDUHDFDQIUHHO\FUHDWHUHVHDUFKHU¶VSURILOHDQG

ϯϵŚƚƚƉ͗ͬͬǁǁǁ͘ƌĞƐĞĂƌĐŚŐĂƚĞ͘ŶĞƚͬ
ϰϬŚƚƚƉ͗ͬͬǁǁǁ͘ĂĐĂĚĞŵŝĂ͘ĞĚƵͬ
ϰϭŚƚƚƉ͗ͬͬǁǁǁ͘ŐĞƚĐŝƚĞĚ͘ŽƌŐͬ
ϰϮŚƚƚƉ͗ͬͬǁǁǁ͘ƐƐƌŶ͘ĐŽŵͬĞŶͬ


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWVXSORDGWKHLUSXEOLVKHGXQSXEOLVKHGZRUNLQJSDSHUVDQGUHVHDUFKGDWDVHWVIRUZRUOGZLGHGLVVHPLQDWLRQ7KHUHVHDUFKHUKHUHKDVRSWLRQVWRXSORDGIXOOWH[W
FRQWHQWVRUWRSURYLGHRQO\ELEOLRJUDSKLFGHWDLOV+HVKHFDQDOVRDGGGHWDLOV
RIKLVKHUFRPSOHWHGDQGRQJRLQJUHVHDUFKSURMHFWVIRUIXUWKHUGLVFXVVLRQV
GLDORJXHVDQGFROODERUDWLRQVZLWKQHWZRUNPHPEHUV)LJXUHLQGLFDWHVEDVLF
IXQFWLRQVRIWKLVRQOLQHQHWZRUN)LJXUHVKRZVKRPHSDJHRI5HVHDUFK*DWH
ZHEVLWH
$VDUHJLVWHUHGPHPEHULQWKLVRQOLQHSODWIRUP\RXFDQUHDGWKHODWHVW
SXEOLFDWLRQVLQ\RXUILHOGVKDUHGE\RWKHUIHOORZUHVHDUFKHUVGLVFXVV\RXU
ZRUNZLWKRWKHUVSHFLDOLVWVDQGFROODERUDWHZLWKFROOHDJXHVORFDWHGLQWKH
VDPHFRXQWU\RURWKHUFRXQWULHVDURXQGWKHZRUOG$UHVHDUFKHU¶VSURILOH
SURYLGHVVWDWLVWLFVUHODWHGWRKLVKHUUHVHDUFKZRUNVVXFKDVQXPEHURISDSHUV
DYDLODEOHWRWDOSXEOLFDWLRQYLHZVWRWDOIXOOWH[WGRZQORDGVWRWDOGDWDVHW
GRZQORDGVWRWDOIXOOWH[WUHTXHVWVFLWDWLRQV<RXUSURILOHDOVRLQGLFDWHV
QXPEHURI)ROORZHUV\RXKDYHDQGQXPEHURIUHVHDUFKHUV\RXDUH)ROORZLQJ
DQG7RS&RDXWKRUV
5HVHDUFK*DWHJHQHUDWHV5*6FRUHIRUHYHU\UHJLVWHUHGUHVHDUFKHU7KH5*
6FRUHLVDPHWULFWKDWPHDVXUHVVFLHQWLILFUHSXWDWLRQEDVHGRQKRZDOORI\RXU
UHVHDUFKLVUHFHLYHGE\\RXUSHHUV,WLVDPL[RILQGLFDWRUVEDVHGRQVWDWLVWLFV
UHODWHGWR\RXUSXEOLFDWLRQVTXHVWLRQVDQVZHUVDQGIROORZHUV5*6FRUHLVD
GHULYHGLQFRPELQDWLRQRISXEOLFDWLRQVWKHLUYLHZVGRZQORDGV	FLWDWLRQV
TXHVWLRQV	DQVZHUVLQWHUDFWLRQVZLWKRWKHUPHPEHUVDQGQXPEHURI
IROORZHUV,Q)LJXUHDPHPEHU¶V5*6FRUHLVVKRZQDVZKLOHKH
DXWKRUHGSXEOLFDWLRQVZLWKFLWDWLRQVDQGLPSDFWSRLQWV


)LJXUH+RPHSDJHRI5HVHDUFK*DWHQHW

5HVHDUFK(YDOXDWLRQ
0HWULFV





)LJXUH%DVLF)XQFWLRQVRI5HVHDUFK*DWH1HW


)LJXUH6KRZLQJ5*6FRUHRID3URILOHLQ5HVHDUFK*DWHQHW

 $FDGHPLDHGX
7KH$FDGHPLDHGXLVRQHRIWKHODUJHVWVRFLDOQHWZRUNLQJZHEVLWHVIRU
DFDGHPLFV(VWDEOLVKHGLQLWLVDVRFLDOPHGLDVSDFHIRUDFDGHPLFVDQG
UHVHDUFKHUVWRPDNHWKHLUDFDGHPLFZRUNVYLVLEOHWRJOREDOFRPPXQLWLHVRI
DFDGHPLFLDQVDQGUHVHDUFKHUV$Q\VWXGHQWDUHVHDUFKHURUDIDFXOW\PHPEHU
IURPDQ\VXEMHFWDUHDDIILOLDWHGWRDKLJKHUHGXFDWLRQDOLQVWLWXWLRQRUD
XQLYHUVLW\FDQIUHHO\FUHDWHDSURILOHDQGXSORDGKLVKHUSXEOLVKHGRU
XQSXEOLVKHGSDSHUVFRQIHUHQFHSUHVHQWDWLRQVDQGUHVHDUFKGDWDVHWVIRU
ZRUOGZLGHGLVVHPLQDWLRQ7KHUHVHDUFKHUKHUHKDVRSWLRQVWRXSORDGIXOOWH[W
FRQWHQWVRUWRSURYLGHRQO\ELEOLRJUDSKLFGHWDLOV+HVKHFDQVHHNDFDGHPLF
FROODERUDWLRQVSURIHVVLRQDODGYLFHDQGIHHGEDFNVIURPIHOORZQHWZRUN
PHPEHUV2QHPD\IROORZDQXPEHURIUHVHDUFKHUVDQGSHHUV0DQ\RIWKH
SHUVRQVRQH)ROORZLQJDUHHLWKHUKLVKHUPHQWRUVIHOORZUHVHDUFKHUV
FROOHDJXHVSHHUVVXSHUYLVRUVWHDFKHUVFROODERUDWRUVDQGFRDXWKRUV+LJKHU
QXPEHURI)ROORZHUVLQGLFDWHVWKDWUHVHDUFKHU¶VUHVHDUFKZRUNVJHW
FRQVLGHUDEOHDWWHQWLRQWRUHVHDUFKHUVLQKLVKHUGRPDLQDQGDGGLQJYDOXHWRWKH
YROXPHVRIFXUUHQWUHVHDUFKOLWHUDWXUH
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PHPEHUV¶FRPPXQLW\7KHZHEVLWHIDFLOLWDWHVVHDUFKLQJSHRSOHUHVHDUFK
LQWHUHVWVDQGXQLYHUVLWLHVIURPLWVVHDUFKLQWHUIDFH)LJXUHVKRZVDSURILOHLQ
$FDGHPLD(GXZLWKSURILOHVWDWLVWLFVVXFKDVSURILOHYLHZVGRFXPHQWYLHZV
QXPEHURIXSORDGHGSDSHUVQXPEHURIIROORZHUVDQGQXPEHURISHRSOHVKHLV
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5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH$3URILOHLQ$FDGHPLD(GXZLWK3URILOH6WDWLVWLFV

 JHW&,7('RUJ
7KHJHW&,7('RUJLVUHJLVWUDWLRQEDVHGZHEVLWHIDFLOLWDWLQJDFDGHPLF
FRPPXQLWLHVLQVKDULQJELEOLRJUDSKLFLQIRUPDWLRQRQSXEOLVKHGDQG
XQSXEOLVKHGDFDGHPLFSDSHUVDQGRWKHUGRFXPHQWV(VWDEOLVKHGLQLWKDV
EHFRPHDVRFLDOVSDFHIRUDFDGHPLFVDQGUHVHDUFKHUVWRPDNHWKHLUDFDGHPLF
ZRUNVYLVLEOHWRJOREDOFRPPXQLWLHVRIDFDGHPLFLDQVDQGUHVHDUFKHUV$Q\
UHVHDUFKHURUDIDFXOW\PHPEHUIURPDQ\VXEMHFWDUHDDIILOLDWHGWRDKLJKHU
HGXFDWLRQDOLQVWLWXWLRQUHVHDUFKLQVWLWXWLRQRUXQLYHUVLW\FDQIUHHO\FUHDWHD
SURILOHDQGXSORDGKLVKHUOLVWRISXEOLFDWLRQV$UHJLVWHUHGXVHUFDQDGG
ELEOLRJUDSKLFGHWDLOVRIKLVKHUSXEOLVKHGRUXQSXEOLVKHGSDSHUVERRNVERRN
FKDSWHUVWKHVHVGLVVHUWDWLRQVFRQIHUHQFHSUHVHQWDWLRQVUHSRUWVDQGRWKHU
GRFXPHQWVIRULQFUHDVLQJWKHLUZRUOGZLGHYLVLELOLW\+RZHYHUWKLVVLWHGRHV
QRWKDYHIDFLOLW\RIXSORDGLQJIXOOWH[WFRQWHQWV
)LJXUHVKRZVKRPHSDJHRIJHW&,7('RUJZHEVLWHLQGLFDWLQJEDVLF
VWDWLVWLFVRIDYDLODEOHFRQWHQWV7KLVSDJHDOVRLQGLFDWHVWKDWRQO\DUHJLVWHUHG
PHPEHUFDQXSGDWHLQIRUPDWLRQQRWRQO\IRUKLVKHURZQSURILOHEXWDOVRIRU
KLVKHULQVWLWXWLRQVRUNQRZQFROOHDJXHV7KHZHEVLWHIDFLOLWDWHVVHDUFKLQJ
SXEOLFDWLRQVLQVWLWXWLRQVSHRSOHDQGIDFXOWLHVIURPLWVEDVLFVHDUFKLQWHUIDFH
)LJXUHVKRZVDUHVHDUFKHU¶VSURILOHLQJHW&,7('RUJZLWKSURILOHVWDWLVWLFV

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$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWVVXFKDVQXPEHURISXEOLFDWLRQVLQHDFKFDWHJRU\FLWDWLRQUDQNUHVHDUFKHU¶VUDQNQXPEHURIFLWDWLRQVQXPEHURIYLHZVRIKLVKHUSURILOH
7KLVZHEVLWHSHUIRUPVPRUHDVDUHSRVLWRU\RIELEOLRJUDSKLFFRQWHQWVWKDQDQ
DFDGHPLFVRFLDOQHWZRUN7KLVSODWIRUPGRHVQRWIDFLOLWDWHVRFLDOQHWZRUNLQJ
ZLWKRWKHUPHPEHUVRIDQGVKDULQJNQRZOHGJHSURGXFWVZLWKLQWKHDFDGHPLF
FRPPXQLWLHV

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)LJXUH+RPHSDJHRIJHW&,7('RUJ



)LJXUH$3URILOHLQJHW&,7('RUJZLWK3URILOH6WDWLVWLFV

5HVHDUFK(YDOXDWLRQ
0HWULFV
 6RFLDO6FLHQFH5HVHDUFK1HWZRUN6651
7KH6RFLDO6FLHQFH5HVHDUFK1HWZRUN6651FRPLVDGRFXPHQWUHSRVLWRU\
IRUZRUOGZLGHGLVVHPLQDWLRQRIVRFLDOVFLHQFHLQIRUPDWLRQ,WFRPSULVHVDERXW
VSHFLDOL]HGUHVHDUFKQHWZRUNVLQPDQ\RIWKHVSHFLDOL]HGGRPDLQVRIVRFLDO
VFLHQFHVKXPDQLWLHVDQGODZ,QGLYLGXDOVLQVWLWXWLRQVSXEOLVKHUVDQGVFLHQWLILF
VRFLHWLHVFDQVKDUHWKHLUSXEOLFDWLRQVDQGRWKHUDFDGHPLFFRQWHQWVIRUJOREDO
GLVVHPLQDWLRQWKURXJKDVLQJOHJDWHZD\7KLVZHEVLWHZDVODXQFKHGLQ
DQGLVSUHVHQWO\RZQHGE\WKH6RFLDO6FLHQFH(OHFWURQLF3XEOLVKLQJ,QFEDVHG
LQWKH8QLWHG6WDWHV,WVLQGLYLGXDODQGLQVWLWXWLRQDOPHPEHUVVSUHDGDURXQGWKH
ZRUOGKDYHPDGHWKLVZHEVLWHRQHRIWKHWRSUDQNLQJGLJLWDOUHSRVLWRULHVZLWK
VLJQLILFDQWDPRXQWRIRSHQDFFHVVFRQWHQWV7KH6651ZHEVLWHVHFXUHGILIWK
SRVLWLRQLQWKHWKHGLWLRQRIWKHZRUOG5DQNLQJ:HERI5HSRVLWRULHV
KWWSUHSRVLWRULHVZHERPHWULFVLQIRHQZRUOGZKLFKZDVDQQRXQFHGLQ-XO\

6651KDVDXQLTXH³3DUWQHUVLQ3XEOLVKLQJ´SURJUDPDQGLWZRUNVZLWKRYHU
VFLHQWLILFMRXUQDOVDQGUHVHDUFKLQVWLWXWLRQV7KHVHSDUWQHUVSURYLGH
LQIRUPDWLRQRQIRUWKFRPLQJSDSHUVDQGSHUPLVVLRQWRKDYHWKHLUZRUNSRVWHG
WR66516651DJJUHJDWHVZRUNLQJSDSHUVIURPPDQ\OHDGLQJLQVWLWXWLRQVDQG
WKLQNWDQNV(DFKUHJLVWHUHGLQGLYLGXDOPHPEHULVIUHHWRXSORDGKLVKHU
SXEOLVKHGSDSHUVDQGRWKHUDFDGHPLFFRQWHQWVDQGGLVVHPLQDWHWRJOREDO
UHVHDUFKHUVFRPPXQLWLHV)XOOWH[WFRQWHQWVVXEPLWWHGE\DQDXWKRUIRUJOREDO
GLVVHPLQDWLRQFDQEHRIHLWKHURSHQDFFHVVRURXWRIDQ\FRS\ULJKWUHVWULFWLRQ
+RZHYHUDQDXWKRU¶VEULHIFDVHRUZRUNVSDFHXVXDOO\GLVSOD\VSDSHUVLQIRXU
FDWHJRULHVL3XEOLFO\DYDLODEOHSDSHUVLL,QSURFHVVSDSHUVLLL3ULYDWHO\
DYDLODEOHSDSHUVDQGLY,QDFWLYHSDSHUV2QO\SDSHUVLQFDWHJRU\LDUH
DYDLODEOHLQWKH6651H/LEUDU\7KHSDSHUVRIH/LEUDU\DUHVHDUFKDEOHIURP
6651SRUWDODQGE\H[WHUQDOVHDUFKHQJLQHV
)LJXUHGLVSOD\VKRZ6651SRUWDORUJDQL]HVFRQWHQWVEDVHGRIUDQNLQJRI
WRSSDSHUVDXWKRUVDQGLQVWLWXWLRQV7KHVHWRSUDQNLQJSURILOHVDOVRLQFOXGH
FLWDWLRQPHWULFVDQGGRZQORDGVWDWLVWLFV)LJXUHVKRZVKRPHSDJHRI6651
SRUWDOZKLFKDOVRIDFLOLWDWHVQDYLJDWLQJUHVHDUFKFRQWHQWVWKURXJKVSHFLDOL]HG
UHVHDUFKQHWZRUNVWRSSDSHUVWRSDXWKRUVDQGWRSRUJDQL]DWLRQV)LJXUH
VKRZVWRSDXWKRUVZLWKFLWDWLRQPHWULFVDQGRWKHULQGLFDWRUV,QGLFDWRUV
LQFOXGHDXWKRUOHYHO(LJHQIDFWRUVFRUHQXPEHURISDSHUVSHUDXWKRUWRWDO
GRZQORDGVSHUSDSHUSHUDXWKRUWRWDOFLWDWLRQVSHUSDSHUSHUDXWKRUQXPEHURI
GRZQORDGVLQODVWWZHOYHPRQWKVHWF
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
)LJXUH'LVSOD\RI7RS3DSHUV$XWKRUV	,QVWLWXWLRQVZLWK&LWDWLRQ
0HWULFVLQ66513RUWDO

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)LJXUH+RPHSDJHRI66513RUWDO
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)LJXUH'LVSOD\RI7RS$XWKRUVZLWK&LWDWLRQ0HWULFVLQ66513RUWDO
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5HVHDUFK(YDOXDWLRQ
0HWULFV
 2WKHU,PSRUWDQW6RFLDO1HWZRUNVXVHIXOIRU$XWKRUVDQG
5HVHDUFKHUV
:KLOHDUWLFOHOHYHOPHWULFVFRXQWVRFLDOERRNPDUNLQJDQGVRFLDOVKDULQJRI
VFKRODUO\ZRUNVWKURXJKVRFLDOPHGLDSODWIRUPVPDQ\RIWKHFRQYHQWLRQDO
VRFLDOQHWZRUNLQJZHEVLWHVUHFHLYHVSHFLDODWWHQWLRQIURPWKHDXWKRUV
UHVHDUFKHUVDQGDFDGHPLFV7DEOHSURYLGHVDQLQGLFDWLYHOLVWRIVRFLDO
QHWZRUNLQJZHEVLWHVZKLFKDUHIUHTXHQWO\XVHGE\UHVHDUFKHUV)DFHERRNLVWKH
PRVWSRSXODUVRFLDOQHWZRUN0DMRUMRXUQDOSXEOLVKHUVMRXUQDOVVFKRODUO\
VRFLHWLHVLQVWLWXWLRQVRUJDQL]DWLRQVDQGRQOLQHVHUYLFHSURYLGHUVDOOKDYHWKHLU
UHVSHFWLYHFRPPXQLW\SDJHLQ)DFHERRNWRRXWUHDFKWKHLUDFWLYLWLHVDQG
VHUYLFHVWRJOREDOFRPPXQLWLHV7ZLWWHULVDVRFLDOQHWZRUNLQJSODWIRUPPRVWO\
XVHGIRUPLFUREORJJLQJRILQIRUPDWLRQ/LQNHG,QLVDVRFLDOSODWIRUPIRU
SURIHVVLRQDOQHWZRUNLQJ6OLGHVKDUHLVWKHZRUOG
VODUJHVWRQOLQHFRPPXQLW\WR
VKDUHDQGXSORDGSUHVHQWDWLRQVRQOLQH+HUH,QGLYLGXDOVRURUJDQL]DWLRQVFDQ
XSORDGDQGVKDUH3RZHU3RLQW3')RU2SHQ2IILFHSUHVHQWDWLRQVDVZHOODV
YLGHRSUHVHQWDWLRQV%HVLGHVSUHVHQWDWLRQV6OLGH6KDUHDOVRVXSSRUWV
GRFXPHQWV3')YLGHRVDQGZHELQDUV)LJVKDUHLVDVRFLDOSODWIRUPIRUVKDULQJ
RSHQGDWDVHWVILJXUHVDQGWDEOHV)LJVKDUHDOORZVUHVHDUFKHUVWRSXEOLVKDOORI
WKHLUGDWDLQDFLWDEOHVHDUFKDEOHDQGVKDUDEOHPDQQHU$OOGDWDLVSHUVLVWHQWO\
VWRUHGRQOLQHLQ)LJVKDUHXQGHUWKHPRVWOLEHUDO&UHDWLYH&RPPRQVOLFHQVLQJ
SROLF\
$OOWKHVHJHQHUDOSXUSRVHVRFLDOQHWZRUNLQJSODWIRUPVVXSSOHPHQWXVHRI
VSHFLDOL]HGVRFLDOQHWZRUNLQJZHEVLWHVIRUUHVHDUFKHUVDQGDFDGHPLFVYL]
5HVHDUFK*DWHQHWDQG$GDGHPLDHGX6RZKHQ\RXSXEOLVKDVFKRODUO\SDSHU
VKDULQJLQIRUPDWLRQDERXWDYDLODELOLW\RI\RXUSDSHUWKURXJKJHQHUDOSXUSRVH
VRFLDOQHWZRUNVDVZHOODVDFDGHPLFVRFLDOQHWZRUNVZLOOHQVXUHLWVJOREDO
YLVLELOLW\KLJKHUXVDJHGRZQORDGFLWDWLRQDQGKHOSLQLPSURYLQJLWVDOWPHWULFV
VFRUH
7DEOH,PSRUWDQW6RFLDO1HWZRUNVXVHIXOIRU$XWKRUVDQG5HVHDUFKHUV
 )DFHERRN 7ZLWWHU *RRJOH /LQNHG,Q 6OLGH6KDUH )LJ6KDUH
7DUJHW
*URXS
$Q\
FLWL]HQ
$Q\FLWL]HQ $Q\FLWL]HQ 3URIHVVLRQDOV 5HVHDUFKHUV
3URIHVVLRQDOV
5HVHDUFKHUV
)RXQGHG      
0LVVLRQ 7RJLYH
SHRSOHWKH
SRZHUWR
VKDUHDQG
PDNHWKH
ZRUOG
PRUHRSHQ
DQG
FRQQHFWHG
7RJLYH
HYHU\RQH
WKHSRZHU
WRFUHDWH
DQGVKDUH
LGHDVDQG
LQIRUPDWLRQ
LQVWDQWO\
ZLWKRXW
EDUULHUV
7REULQJWKH
QXDQFHDQG
ULFKQHVVRI
UHDOOLIH
VKDULQJWRWKH
ZHEDQG
PDNLQJDOORI
*RRJOHEHWWHU
E\LQFOXGLQJ
SHRSOHWKHLU
UHODWLRQVKLSV
DQGWKHLU
LQWHUHVWV
&RQQHFWWKH
ZRUOG
V
SURIHVVLRQDOV
WRPDNH
WKHPPRUH
SURGXFWLYH
DQG
VXFFHVVIXO
7KHZRUOG
V
ODUJHVW
FRPPXQLW\
WRVKDUHDQG
XSORDG
SUHVHQWDWLRQV
RQOLQH
3XEOLVKDOO
RI\RXU
UHVHDUFK
RXWSXWV
7\SHRI
6RFLDO
0HGLD
*HQHUDO
SXUSRVH
*HQHUDO
SXUSRVH
*HQHUDO
SXUSRVH
3URIHVVLRQDO )RUPDW
VSHFLILF
)RUPDW
VSHFLILF
$FFHSWDEOH
)RUPDWV
    3UHVHQWDWLRQV 'DWDVHWV
)LJXUHVDQG
7DEOHV


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV 5(*,21$/-2851$/1(7:25.6:,7+
%,%/,20(75,&,1',&$7256
 6FL(/2±6FLHQWLILF(OHFWURQLF/LEUDU\2QOLQH6FL(/2RUJ
7KH6FLHQWLILF(OHFWURQLF/LEUDU\2QOLQHSRSXODUO\NQRZQDV6FL(/2LVD
SURJUDPPHRIWKH6mR3DXOR5HVHDUFK)RXQGDWLRQ)$3(63ODXQFKHGLQ
IRUWKHFRRSHUDWLYHSXEOLVKLQJRIRSHQDFFHVVMRXUQDOVRQWKH,QWHUQHW
6FL(/2LQLWLDOO\UHFHLYHGWHFKQLFDOVXSSRUWIURPWKH/DWLQ$PHULFDDQG
&DULEEHDQ&HQWHURQ+HDOWK6FLHQFHV,QIRUPDWLRQ%,5(0(3$+2:+2
6LQFHWKH3URMHFWLVDOVRVXSSRUWHGE\WKH%UD]LOLDQ1DWLRQDO&RXQFLOIRU
6FLHQWLILFDQG7HFKQRORJLFDO'HYHORSPHQW&13T6LQFHLWVODXQFKLQJWKH
6FL(/2SXEOLVKLQJPRGHOZDVSURJUHVVLYHO\DGRSWHGE\QDWLRQDOUHVHDUFK
LQVWLWXWLRQVRI,EHUR$PHULFDQFRXQWULHVDQG6RXWK$IULFDFRPSULVLQJWKH
6FL(/21HWZRUN1RZLWKRVWVSHHUUHYLHZHGVFLHQWLILFOLWHUDWXUHRULJLQDWHG
IURP/DWLQ$PHULFD6SDLQ3RUWXJDODQG6RXWK$IULFD6FL(/2LVRQHRIWKH
HDUOLHVWLQLWLDWLYHVLQWKHJOREDO6RXWKWRSURYLGHRSHQDFFHVVWRVFLHQWLILF
OLWHUDWXUH7KH6FL(/2EUZHEVLWHVHFXUHGILUVWSRVLWLRQLQFDWHJRU\RI7RS
3RUWDOVLQWKHGLWLRQRIWKH5DQNLQJ:HERI5HSRVLWRULHV
0HPEHUVLQWKH6FL(/21HWZRUNUHVSRQVLEOHIRUFRQWHQWFUHDWLRQDQG
DJJUHJDWLRQLQLWVSRUWDO6FL(/2RUJDUHGUDZQIURPFRXQWULHVLH
$UJHQWLQD%UD]LO&KLOH&RORPELD&RVWD5LFD&XED6SDLQ0H[LFR3HUX
3RUWXJDO6RXWK$IULFD9HQH]XHOD%ROLYLD3DUDJXD\8UXJXD\DQG:HVW
,QGLHV$VLQ'HFHPEHU6FL(/2KRVWVDERXWMRXUQDOVLQDOOPDMRU
GLVFLSOLQHVRIVFLHQFHVRFLDOVFLHQFHVDQGKXPDQLWLHV
6FL(/2SURGXFHVDODUJHDPRXQWRIYDOXDEOHVFLHQWLILFFRQWHQWVJHQHUDWHGDQG
SXEOLVKHGE\MRXUQDOVIURPHPHUJLQJUHJLRQVVXFKDV/DWLQ$PHULFDWKH
&DULEEHDQDQG6RXWK$IULFD6FL(/2¶VPXOWLOLQJXDOJOREDOSRUWDOKHOSVLQ
PDNLQJLWVUHVRXUFHVYLVLEOHDQGDFFHVVLEOHJOREDOO\
9HU\UHFHQWO\WKH6FL(/2KDVHQWHUHGLQWRDFROODERUDWLRQDJUHHPHQWZLWK
7KRPVRQ5HXWHUVWRGHYHORSDQHZSURGXFWWLWOHGµ6FL(/2&LWDWLRQ,QGH[¶
EDVHGRQUHVRXUFHVDYDLODEOHZLWK6FL(/2SRUWDO6FL(/2&LWDWLRQ,QGH[ZLOO
EHSDUWRI7KRPVRQ5HXWHUV¶:HERI.QRZOHGJHGDWDEDVHDQGDYDLODEOHIURP
6FL(/2ZLOOFRQWLQXDOO\SXEOLVKDQGKRVWRSHQDFFHVVMRXUQDOVDQGLWV
IXOOWH[WFRQWHQWVZLOOEHOLQNHGIURPWKH6FL(/2&LWDWLRQ,QGH[
6FL(/2PDLQWDLQVDIHZELEOLRPHWULFLQGLFDWRUVEDVHGRQFLWDWLRQLQGLFDWRUV
DQGRWKHUPHWULFV:KHQLQWHJUDWHGZLWK6FL(/2&LWDWLRQ,QGH[WKHLU
LQGLFDWRUVZLOOEHHQULFKHGDQGZLOOEHYHU\XVHIXOIRUPRUHDQDO\WLFDO
HYDOXDWLRQRIUHVHDUFKRULJLQDWHGIURPWKH/DWLQ$PHULFD









5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH+RPHSDJHRI6FL(/2RUJ3RUWDOSURYLGLQJ2SHQ$FFHVVWR
6FLHQWLILF/LWHUDWXUH

 5HGDO\FRUJ
7KH5HGDO\FRUJLVDQRQOLQHPXOWLGLVFLSOLQDU\VFLHQWLILFLQIRUPDWLRQV\VWHP
DQGRSHQDFFHVVSODWIRUPIRUVKDULQJVFLHQWLILFOLWHUDWXUHSXEOLVKHGIURPWKH
/DWLQ$PHULFDDQGWKH&DULEEHDQ6SDLQDQG3RUWXJDO,WLVDOVRDQHWZRUNRI
VFLHQWLILFMRXUQDOVIURPWKH,EHUR$PHULFDQJURXSRIQDWLRQV7KHPRWWRRIWKLV
RQOLQHSODWIRUPLV³2SHQDFFHVVWRWKHZRUOGVFLHQWLILFSURGXFWLRQLQ,EHUR
$PHULFDQMRXUQDOV´,WVVORJDQLV³6FLHQFHWKDWLVQRWVHHQGRHVQRWH[LVW´WR
RXWUHDFKVFLHQWLILFOLWHUDWXUHSXEOLVKHGLQMRXUQDOVLQWKLVUHJLRQWRZRUOGZLGH
VFLHQWLILFFRPPXQLWLHV7KLVVORJDQFRPHVRXWWRGHDOZLWKWKHSRRU
UHSUHVHQWDWLRQRIVFLHQWLVWVDQGWKHLUVFLHQWLILFFRQWULEXWLRQVIURPWKLVUHJLRQLQ
PDLQVWUHDPVFLHQWLILFGDWDEDVHVDQGFLWDWLRQLQGH[HV7KH5HGDO\FSURMHFW
VWDUWHGLQ2FWREHUDQGSUHVHQWO\KRVWHGE\8QLYHUVLGDG$XWyQRPDGHO
(VWDGRGH0p[LFR8$(0
3UHVHQWO\WKLVSRUWDOSURYLGHVRSHQDFFHVVWRFRQWHQWVIURPVFLHQWLILF
MRXUQDOVSXEOLVKHGLQ,EHUR$PHULFDQFRXQWULHVQDPHO\$UJHQWLQD%UD]LO
&KLOH&RORPELD&RVWD5LFD&XED(FXDGRU6SDLQ0H[LFR3HUX3RUWXJDO
3XHUWR5LFR'RPLQLFDQ5HSXEOLF8UXJXD\DQG9HQH]XHOD7KLVSRUWDOIXOO\
HPEUDFHVRSHQDFFHVVDQGLWVPDWHULDOLVUHOHDVHGXQGHUD&UHDWLYH&RPPRQV
OLFHQVHDQGLVIUHHWRGRZQORDG0DMRULW\RIWKHIXOOWH[WSDSHUVDYDLODEOHZLWK
WKLVSRUWDODUHZULWWHQLQHLWKHU6SDQLVKRU3RUWXJXHVHODQJXDJH7KLVSRUWDO
DOVRSURYLGHVDEVWUDFWVRISDSHUVLQ(QJOLVK6SDQLVKDQG3RUWXJXHVH
ODQJXDJHV7KHVXEMHFWV¶FRYHUDJHRIWKLVSRUWDODVRQWK'HFHPEHULV


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWVVKRZQLQ7DEOH7KHSRUWDODOVRKRVWVDVSHFLDOFROOHFWLRQQDPHG&/$&62KWWSFODFVRUHGDO\FRUJVXSSRUWHGE\WKH/DWLQ$PHULFDQ&RXQFLORI6RFLDO
6FLHQFHVFRYHULQJIXOOWH[WFRQWHQWVRIMRXUQDOVLQVRFLDOVFLHQFHVDUWVDQG
KXPDQLWLHVGLVFLSOLQHV
7KHSRUWDOJHQHUDWHVFHUWDLQELEOLRPHWULFLQGLFDWRUVDQGXVDJHVWDWLVWLFVWKDW
PHDVXUHFLWDWLRQVDQGXVDJHRIDUFKLYHGSDSHUVLQWKLVSODWIRUP7KLVSRUWDOKDV
GLIIHUHQWVHDUFKLQJDQGQDYLJDWLRQRSWLRQVIRUHDV\UHWULHYDORIDUFKLYHG
GRFXPHQWVIURPLWVGDWDEDVHV

7DEOH6XEMHFWV¶&RYHUDJHLQ5HGDO\F2UJ3RUWDO

6XEMHFW$UHDV 1XPEHURI-RXUQDOV
6RFLDO6FLHQFHV 
6FLHQFHV 
$UWVDQG+XPDQLWLHV 
0XOWLGLVFLSOLQDU\ 
7RWDO 



)LJXUH+RPHSDJHRI5HGDO\FRUJ6FLHQWLILF,QIRUPDWLRQ6\VWHP

5HVHDUFK(YDOXDWLRQ
0HWULFV  /(78668083
,QWKLV8QLW\RXKDYHOHDUQHGXVHRIGLIIHUHQWZHEVLWHVIRUFUHDWLQJ
UHVHDUFKHU¶VXQLTXHLGHQWLILHUVDQGUHVHDUFKHU¶VSURILOHWKDWKHOSLQ
GLVVHPLQDWLQJ\RXUVFKRODUO\ZRUNVWRZRUOGZLGHFRPPXQLWLHV5HVHDUFKHUV
FDQLQWHUDFWFROODERUDWHVKDUHDQGVHHNSURIHVVLRQDODGYLFHIURPSHHUJURXS
PHPEHUVWKURXJKDFDGHPLFVRFLDOQHWZRUNLQJZHEVLWHV0RUH\RXVKDUHLQ
VRFLDOPHGLDDQGVRFLDOERRNPDUNLQJZHEVLWHVDERXW\RXUUHFHQWO\SXEOLVKHG
ZRUNVPRUHOLNHO\\RXZLOOJHWKLJKHUFLWDWLRQVDQGKLJKHUFRXQWVLQDUWLFOH
OHYHOPHWULFVRI\RXUSDSHUV
0DQ\RQOLQHMRXUQDOSXEOLVKHUVDUHSURYLGLQJDUWLFOHPHWULFVDORQJZLWKDUWLFOH
SDJHRIHYHU\SXEOLVKHGDUWLFOH7KLVKHOSVDXWKRUVWRNQRZVRFLDOLPSDFWRU
VRFLDODFFHSWDQFHRIWKDWSDUWLFXODUSDSHU2WKHUUHVHDUFKHUVDOVRFDQLGHQWLI\
KLJKO\SRSXODURUKLJKO\GRZQORDGHGSDSHUVLQDMRXUQDO
7KHHPHUJHQFHRIDUWLFOHOHYHOPHWULFVRUDOWPHWULFVKDVEHHQWDNHQVHULRXVO\
E\VFLHQFHSXEOLVKHUVUHVHDUFKDFDGHPLHVVFLHQWLILFVRFLHWLHVDQGUHVHDUFK
IXQGLQJDJHQFLHV+RZHYHURSHQDFFHVVMRXUQDOVDQGRQOLQHMRXUQDOVSXEOLVKHG
IURPGHYHORSLQJFRXQWULHVDUH\HWWRSURYLGHDUWLFOHOHYHOPHWULFVLQWKH
MRXUQDOV¶UHVSHFWLYHDUWLFOHSDJH7KLVVHFWRULVH[SHFWHGWRJURZLQKLJKHU
SDFH2QWKHRWKHUKDQGZHDOVRKDYHREVHUYHGWKDWSDSHUVFRQWULEXWHGE\
VFLHQWLVWVIURPWKHGHYHORSHGQDWLRQVKDYHPXFKKLJKHUDOWPHWULFVFRUHWKDQ
SDSHUVFRQWULEXWHGE\VFLHQWLVWVIURPWKHGHYHORSLQJQDWLRQV7KLVLVGXHWR
ORZHUSUHVHQFHRIVFLHQWLVWVIURPGHYHORSLQJQDWLRQVLQVRFLDOPHGLDVSDFH
7KHVFLHQFHEORJJLQJDQGVRFLDOERRNPDUNLQJE\UHVHDUFKHUVORFDWHGLQ
GHYHORSLQJFRXQWULHVDQGWKHLUVRFLDOPHGLDSUHVHQFHDUHDOVRH[SHFWHGWRJURZ
LQWKLVGHFDGH

 &+(&.<285352*5(66

 :KDWLVWKHUHJLRQDOIRFXVRI6FL(/2GDWDEDVH"
L $IULFD
LL 1RUWK$PHULFD
LLL $VLDDQG2FHDQLD
LY ,EHUR$PHULFD

 :KDWLVWKHUHJLRQDOIRFXVRI6FL(/2GDWDEDVH"
L 1RUWK$PHULFD 
LL $IULFD
LLL /DWLQ$PHULFD
LY (XURSH

 :KLFKFRPSDQ\GLGLQWURGXFH5HVHDUFKHU,'"
L ,QVWLWXWHIRU6FLHQWLILF,QIRUPDWLRQ
LL7KRPVRQ5HXWHUV
LLL(OVHYLHU
Y 6SULQJHU


$UWLFOHDQG$XWKRU
/HYHO0HDVXUHPHQWV

 :KLFKFRXQWLVQRWLQFOXGHGLQDQDOWPHWULFVFRUH"
L )DFHERRN7ZLWWHUVKDUH
LL3')GRZQORDGV
LLL0HQGHOH\VDYH
Y 6FRSXVFLWDWLRQV

 :KHUHGR\RXILQGSDSHUVLQGLFDWLQJµKLJKO\VDYHG¶"
L $FDGHPLD(GX
LL5HVHDUFK*DWHQHW
LLL25&,'RUJ
YL ,PSDFW6WRU\RUJ

21/,1(9,'(278725,$/6
7KHUHDUHDQXPEHURIYLGHRWXWRULDOVDYDLODEOHRQWRSLFVGLVFXVVHGLQWKLV
8QLW6RPHRIWKHWXWRULDOVZHUHGHYHORSHGE\WKHRUJDQL]DWLRQVUHVSRQVLEOH
IRUWKHUHVSHFWLYHSURGXFWVRUVHUYLFHVZKLOHVRPHRWKHUVZHUHGHYHORSHG
E\UHSXWHGVFLHQWLVWVDQGOLEUDULHV1RZ\RXOHDUQPRUHDERXWKRZWKHVH
SURGXFWVFDQEHXVHGIRUPHDVXUHPHQWRIDUWLFOHVDQGFRQWULEXWRUV
x $OWHUQDWH5RXWHV-RXUQDO0HWULFV5HYLVLWHG9LGHR
x $OWPHWULFIRUOLEUDULDQV9LGHR
x $OWPHWULF,WILQGWKHGLVFXVVLRQVDURXQGVFLHQWLILFSDSHUV9LGHR
x $UWLFOHOHYHOPHWULFVIRUSXEOLVKHUVE\$OWPHWULF9LGHR
x $UWLFOH/HYHO0HWULFVDW3/26	%H\RQG9LGHR
x +RZWRXVHWKH66516RFLDO6FLHQFH5HVHDUFK1HWZRUN9LGHR
x 2SHQ5HVHDUFKHU&RQWULEXWRU,'25&,'9LGHR





ϰϯŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсϳtZďǇď^ƚƉƐ
ϰϰŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсZǌsǆŽhǆϵƚĨĐ
ϰϱŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсͺůƐŐϳǇƌŚD
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
7HUP 'HILQLWLRQ
$OWPHWULFV $OWPHWULFVLVDQHZPHWULFVSURSRVHGDVDQDOWHUQDWLYH
WRWKHZLGHO\XVHGMRXUQDOLPSDFWIDFWRUDQGSHUVRQDO
FLWDWLRQLQGLFHVVXFKDVKLQGH[7KHWHUPDOWPHWULFV
ZDVSURSRVHGLQDVDJHQHUDOL]DWLRQRIDUWLFOH
OHYHOPHWULFVDQGKDVLWVURRWVLQWKHWZLWWHUDOWPHWULFV
KDVKWDJ
$UWLFOH,QIOXHQFH
6FRUH$,
,WGHWHUPLQHVWKHDYHUDJHLQIOXHQFHRIDMRXUQDO
V
DUWLFOHVRYHUWKHILUVWILYH\HDUVDIWHUSXEOLFDWLRQ,WLV
FDOFXODWHGE\GLYLGLQJDMRXUQDO¶V(LJHQIDFWRUVFRUHE\
WKHQXPEHURIDUWLFOHVLQWKHMRXUQDOQRUPDOL]HGDVD
IUDFWLRQRIDOODUWLFOHVLQDOOSXEOLFDWLRQV7KHPHDQ$,
LV$VFRUHJUHDWHUWKDQLQGLFDWHVWKDWHDFK
DUWLFOHLQWKHMRXUQDOKDVDERYHDYHUDJHLQIOXHQFH$
VFRUHOHVVWKDQLQGLFDWHVWKDWHDFKDUWLFOHLQWKH

ϱϴŚƚƚƉ͗ͬͬǀŝŵĞŽ͘ĐŽŵͬϰϵϯϮϴϱϵϬ

5HVHDUFK(YDOXDWLRQ
0HWULFV
MRXUQDOKDVEHORZDYHUDJHLQIOXHQFH6RXUFH
7KRPVRQUHXWHUVFRP
DU;LY ,WLVDQHSULQWVHUYLFHLQWKHILHOGVRISK\VLFV
PDWKHPDWLFVFRPSXWHUVFLHQFHTXDQWLWDWLYHELRORJ\
TXDQWLWDWLYHILQDQFHDQGVWDWLVWLFV
$XWKRU6HOIFLWDWLRQ $XWKRUVHOIFLWDWLRQRFFXUVZKHQDQDXWKRUFLWHVKLV
RZQZRUNSXEOLVKHGHDUOLHURUJRLQJWREHSXEOLVKHGLQ
IXWXUH
%LEOLRJUDSKLF
FRXSOLQJ
,WLVDPHDVXUHWKDWXVHVFLWDWLRQDQDO\VLVWRHVWDEOLVKD
VLPLODULW\UHODWLRQVKLSEHWZHHQGRFXPHQWV,WOLQNVWZR
SDSHUVWKDWFLWHWKHVDPHDUWLFOHVRWKDWLISDSHUV$DQG
%ERWKFLWHSDSHU&WKH\PD\EHVDLGWREHUHODWHG
HYHQWKRXJKWKH\GRQ
WGLUHFWO\FLWHHDFKRWKHU7KH
PRUHSDSHUVWKH\ERWKFLWHWKHVWURQJHUWKHLU
UHODWLRQVKLSLV
%RRN&LWDWLRQ,QGH[ ,WDOORZVXVHUVWRVHDUFKVHDPOHVVO\DFURVVERRNV
MRXUQDOVDQGFRQIHUHQFHSURFHHGLQJVWRILQGWKH
LQIRUPDWLRQPRVWUHOHYDQWWRWKHLUZRUNZLWKLQRQH
SODWIRUP,WGHWDLOVWKHFLWDWLRQVUHFHLYHGE\DERRN
6RXUFH7KRPVRQUHXWHUVFRP
%RRNPDUNOHW ,WLVDVPDOOVRIWZDUHDSSOLFDWLRQVWRUHGDVDERRNPDUN
LQDZHEEURZVHUZKLFKW\SLFDOO\DOORZVDXVHUWR
LQWHUDFWZLWKWKHFXUUHQWO\ORDGHGZHESDJHLQVRPH
ZD\
&KLQHVH6FLHQFH
&LWDWLRQ'DWDEDVH
,WFRQWDLQVLPSRUWDQWUHVHDUFKDQGFLWDWLRQGDWDIURP
&KLQDLQFOXGLQJUHVHDUFKWUHQGVWRSDXWKRUV
LQVWLWXWLRQVMRXUQDOVDQGPRUH6RXUFH
7KRPVRQUHXWHUVFRP
&LWDWLRQ ,WLVDUHIHUHQFHWRDWH[WRUSDUWRIDWH[WLGHQWLI\LQJ
WKHGRFXPHQWLQZKLFKLWPD\EHIRXQG
&LWDWLRQ,QGH[ ,WLVDELEOLRJUDSKLFWRROLQSULQWRUHOHFWURQLFIRUPDW
WKDWOLVWVDOOUHIHUHQFHGRUFLWHGVRXUFHLWHPVSXEOLVKHG
LQDJLYHQWLPHVSDQ
&LWDWLRQ1HWZRUN ,WLVDRQHZD\RUWZRZD\QHWZRUNDQDO\VLQJ
UHODWLRQVKLSEHWZHHQFLWLQJDQGFLWHGUHIHUHQFHVRU
DXWKRUV
&LWDWLRQV&RXQW ,WLVDVLPSOHPHWKRGRIFRXQWLQJWRWDOFLWDWLRQV
UHFHLYHGE\DQHDUOLHUSXEOLVKHGDUWLFOHZLWKGDWD
REWDLQHGIURPDFLWDWLRQGDWDEDVH
&LWHG+DOI/LIH ,WLVWKHQXPEHURI\HDUVJRLQJEDFNIURPWKHFXUUHQW
\HDUWKDWDFFRXQWIRURIWKHWRWDOFLWDWLRQV
UHFHLYHGE\WKHFLWHGMRXUQDOLQWKHFXUUHQW\HDU
&LWHG+DOI/LIHRID
MRXUQDO
,WLVWKHQXPEHURI\HDUVJRLQJEDFNIURPWKHFXUUHQW
\HDUWKDWDFFRXQWIRURIWKHWRWDOFLWDWLRQV
UHFHLYHGE\WKHFLWHGMRXUQDOLQWKHFXUUHQW\HDU,6,
GHYHORSHGWKLVFDOFXODWLRQWRSURYLGHDQLQGLFDWRUDVWR
WKHORQJWHUPYDOXHRIVRXUFHLWHPVLQDVLQJOHMRXUQDO
SXEOLFDWLRQ,WPD\EHQRWHGWKDWWKHFLWHGKDOIOLIHRI


WKHOLWHUDWXUHRIDVSHFLDOLW\LVGLIIHUHQWIURPWKHFLWHG
KDOIOLIHRIDMRXUQDO6RXUFH7KRPVRQUHXWHUVFRP
&LWHVSHU'RFXPHQW
\HDUV
$YHUDJHFLWDWLRQVSHUGRFXPHQWLQD\HDUSHULRG,WLV
FRPSXWHGFRQVLGHULQJWKHQXPEHURIFLWDWLRQVUHFHLYHG
E\DMRXUQDOLQWKHFXUUHQW\HDUWRWKHGRFXPHQWV
SXEOLVKHGLQWKHWZRSUHYLRXV\HDUVLHFLWDWLRQV
UHFHLYHGLQ\HDU;WRGRFXPHQWVSXEOLVKHGLQ\HDUV;
DQG;6RXUFH6FLPDJRMUFRP
&LWH8/LNH ,WLVDIUHHVHUYLFHWRKHOS\RXWRVWRUHRUJDQLVHDQG
VKDUHWKHVFKRODUO\SDSHUV\RXDUHUHDGLQJ
&LWH8/LNH ,WLVDIUHHVHUYLFHWRKHOS\RXWRVWRUHRUJDQLVHDQG
VKDUHWKHVFKRODUO\SDSHUV\RXDUHUHDGLQJ
&LWLQJ+DOI/LIH ,WLVWKHQXPEHURIMRXUQDOSXEOLFDWLRQ\HDUVJRLQJ
EDFNIURPWKHFXUUHQW\HDUWKDWDFFRXQWIRURIWKH
WRWDOFLWDWLRQVJLYHQE\WKHFLWLQJMRXUQDOLQWKHFXUUHQW
\HDU
&LWLQJ+DOI/LIHRID
-RXUQDO

7KHQXPEHURIMRXUQDOSXEOLFDWLRQ\HDUVJRLQJEDFN
IURPWKHFXUUHQW\HDUWKDWDFFRXQWIRURIWKHWRWDO
FLWDWLRQVJLYHQE\WKHFLWLQJMRXUQDOLQWKHFXUUHQW\HDU
,6,GHYHORSHGWKLVFDOFXODWLRQWRSURYLGHDQLQGLFDWRU
RIWKHVXEWOHFKDQJHVLQVFRSHRIDSXEOLFDWLRQRYHUWKH
FRXUVHRIWLPH6RXUFH7KRPVRQUHXWHUVFRP
&RFLWDWLRQFRXSOLQJ ,WLVDPHWKRGXVHGWRHVWDEOLVKDVXEMHFWVLPLODULW\
EHWZHHQWZRGRFXPHQWV,ISDSHUV$DQG%DUHERWK
FLWHGE\SDSHU&WKH\PD\EHVDLGWREHUHODWHGWRRQH
DQRWKHUHYHQWKRXJKWKH\GRQ
WGLUHFWO\FLWHHDFK
RWKHU7KHPRUHSDSHUVFLWH$DQG%WKHVWURQJHUWKHLU
UHODWLRQVKLSLV
&RFLWDWLRQQHWZRUN ,WLVDQHWZRUNDQDO\VLQJLQVWDQFHVRIFRFLWDWLRQ
FRXSOLQJ
&RQIHUHQFH
3URFHHGLQJV&LWDWLRQ
,QGH[
,WKHOSVUHVHDUFKHUVDFFHVVWKHSXEOLVKHGOLWHUDWXUH
IURPWKHPRVWVLJQLILFDQWFRQIHUHQFHVV\PSRVLD
VHPLQDUVDQGPRUH6RXUFH7KRPVRQUHXWHUVFRP
&URVVUHI ,WLVDQRIILFLDO'LJLWDO2EMHFW,GHQWLILHU'2,
5HJLVWUDWLRQ$JHQF\RIWKH,QWHUQDWLRQDO'2,
)RXQGDWLRQ
'DWD&LWDWLRQ,QGH[
'&,
,WSURYLGHVGLJLWDOUHVHDUFKWKDWLVGLVFRYHUDEOHFLWDEOH
DQGOLQNHGWRSULPDU\UHVHDUFKOLWHUDWXUH<RXFDQ
GLVFRYHUGDWDVHWVIURPPXOWLSOHUHSRVLWRULHVLQRQH
SODFH6RXUFH7KRPVRQUHXWHUVFRP
'HOLFLRXV ,WLVDQRQOLQHVRFLDOERRNPDUNLQJVHUYLFH,WVZHEVLWH
DGGUHVVLV'HOLFLRXVFRP
'HVNWRSDSSOLFDWLRQ ,WLVDQDSSOLFDWLRQVRIWZDUHWKDWUXQVVWDQGDORQHLQD
GHVNWRSRUODSWRSFRPSXWHU
'U\DG ,WLVDQLQWHUQDWLRQDOUHSRVLWRU\RIGDWDXQGHUO\LQJ
SHHUUHYLHZHGDUWLFOHVLQWKHEDVLFDQGDSSOLHGELRORJ\
,WVZHEVLWHDGGUHVVLVKWWSGDWDGU\DGRUJ
(LJHQIDFWRU6FRUH ,WVFDOFXODWLRQLVEDVHGRQWKHQXPEHURIWLPHVDUWLFOHV

5HVHDUFK(YDOXDWLRQ
0HWULFV
() IURPWKHMRXUQDOSXEOLVKHGLQWKHSDVWILYH\HDUVKDYH
EHHQFLWHGLQWKH-&5\HDUEXWLWDOVRFRQVLGHUVZKLFK
MRXUQDOVKDYHFRQWULEXWHGWKHVHFLWDWLRQVVRWKDWKLJKO\
FLWHGMRXUQDOVZLOOLQIOXHQFHWKHQHWZRUNPRUHWKDQ
OHVVHUFLWHGMRXUQDOV5HIHUHQFHVIURPRQHDUWLFOHLQD
MRXUQDOWRDQRWKHUDUWLFOHIURPWKHVDPHMRXUQDODUH
UHPRYHGVRWKDW(LJHQIDFWRUVFRUHVDUHQRWLQIOXHQFHG
E\MRXUQDOVHOIFLWDWLRQ6RXUFH7KRPVRQUHXWHUVFRP
)UHHVRIWZDUH ,WLVDFRPSXWHUVRIWZDUHWKDWLVDYDLODEOHIUHHRI
FKDUJHKRZHYHULWVVRXUFHFRGHPD\RUPD\QRWEH
PDGHDYDLODEOH
JLQGH[ $QLQGH[WRTXDQWLI\DQLQGLYLGXDO
VVFLHQWLILFUHVHDUFK
RXWSXWSURSRVHGE\/HR(JJKH6RXUFH
+DU]LQJFRPSRSKWP
*LWKXE ,WLVDVRFLDORQOLQHUHSRVLWRU\IRURSHQVRXUFH
VRIWZDUH
KLQGH[ KLQGH[LVWKHKLQGH[IRUDUWLFOHVSXEOLVKHGLQWKHODVW
FRPSOHWH\HDUV,WLVWKHODUJHVWQXPEHUKVXFKWKDWK
DUWLFOHVSXEOLVKHGLQKDYHDWOHDVWK
FLWDWLRQVHDFK6RXUFH6FKRODUJRRJOHFRP
KPHGLDQ KPHGLDQIRUDSXEOLFDWLRQLVWKHPHGLDQQXPEHURI
FLWDWLRQVIRUWKHDUWLFOHVWKDWPDNHXSLWVKLQGH[
6RXUFH6FKRODUJRRJOHFRP
KFLQGH[ &RQWHPSRUDU\KLQGH[RUKFLQGH[DGGVDQDJHUHODWHG
ZHLJKWLQJWRHDFKFLWHGDUWLFOHJLYLQJE\GHIDXOWWKLV
GHSHQGVRQWKHSDUDPHWUL]DWLRQOHVVZHLJKWWRROGHU
DUWLFOHV6RXUFH+DU]LQJFRPSRSKHOSPHWULFVKWP
KLQGH[ KLQGH[SURSRVHGE\-(+LUVFKLVWKHODUJHVWQXPEHU
KVXFKWKDWKSXEOLFDWLRQVKDYHDWOHDVWKFLWDWLRQV7KH
VHFRQGFROXPQKDVWKHUHFHQWYHUVLRQRIWKLVPHWULF
ZKLFKLVWKHODUJHVWQXPEHUKVXFKWKDWKSXEOLFDWLRQV
KDYHDWOHDVWKQHZFLWDWLRQVLQWKHODVW\HDUV
6RXUFH6FKRODUJRRJOHFRP
LLQGH[ LLQGH[LVWKHQXPEHURISXEOLFDWLRQVZLWKDWOHDVW
FLWDWLRQV7KHVHFRQGFROXPQKDVWKHUHFHQWYHUVLRQ
RIWKLVPHWULFZKLFKLVWKHQXPEHURISXEOLFDWLRQVWKDW
KDYHUHFHLYHGDWOHDVWQHZFLWDWLRQVLQWKHODVW
\HDUV6RXUFH6FKRODUJRRJOHFRP
,PPHGLDF\,QGH[
-,,

7KHDYHUDJHQXPEHURIWLPHVWKDWDQDUWLFOHSXEOLVKHG
LQDVSHFLILF\HDUZLWKLQDVSHFLILFMRXUQDOLVFLWHGRYHU
WKHFRXUVHRIWKDWVDPH\HDU7KLVLQGH[SXEOLVKHGLQ
WKH-RXUQDO&LWDWLRQ5HSRUWVLVRQHGHYHORSHGE\,6,
DVDQLQGLFDWRURIWKHVSHHGZLWKZKLFKFLWDWLRQVWRD
VSHFLILFMRXUQDODSSHDULQWKHSXEOLVKHGOLWHUDWXUH6XFK
LQIRUPDWLRQLVXVHIXOLQGHWHUPLQLQJZKLFKMRXUQDOVDUH
SXEOLVKLQJLQHPHUJLQJDUHDVRIUHVHDUFK6RXUFH
7KRPVRQUHXWHUVFRP
,QWHUQDWLRQDO 'RFXPHQWUDWLRLQSHUFHQWZKRVHDIILOLDWLRQLQFOXGHV


&ROODERUDWLRQ PRUHWKDQRQHFRXQWU\DGGUHVV6RXUFH
6FLPDJRMUFRP
-RXUQDO&LWDWLRQ
5HSRUWV-&5
-&5RIIHUVDV\VWHPDWLFREMHFWLYHPHDQVWRFULWLFDOO\
HYDOXDWHWKHZRUOG
VOHDGLQJMRXUQDOVZLWK
TXDQWLILDEOHVWDWLVWLFDOLQIRUPDWLRQEDVHGRQFLWDWLRQ
GDWD6RXUFH7KRPVRQUHXWHUVFRP
-RXUQDO,PPHGLDF\
,QGH[
,WLVWKHDYHUDJHQXPEHURIWLPHVDUWLFOHVSXEOLVKHGLQD
MRXUQDOLQDVSHFLILF\HDUDUHFLWHGZLWKLQWKHVDPH
\HDU
-RXUQDO,PSDFW
)DFWRU-,)

7KHQXPEHURIFXUUHQWFLWDWLRQVWRDUWLFOHVSXEOLVKHGLQ
DVSHFLILFMRXUQDOLQDWZR\HDUSHULRGGLYLGHGE\WKH
WRWDOQXPEHURIDUWLFOHVSXEOLVKHGLQWKHVDPHMRXUQDO
LQWKHFRUUHVSRQGLQJWZR\HDUSHULRG,6,VWUHVVHVWKDW
DMRXUQDO
VLPSDFWIDFWRULVDPHDQLQJIXOLQGLFDWRURQO\
ZKHQFRQVLGHUHGLQWKHFRQWH[WRIVLPLODUMRXUQDOV
FRYHULQJDVLQJOHILHOGRILQYHVWLJDWLRQRUVXEMHFW
GLVFLSOLQH6RXUFH7KRPVRQUHXWHUVFRP
-RXUQDOVHOIFLWDWLRQ ,WLVDQLQVWDQFHLQZKLFKDQDUWLFOHSXEOLVKHGLQD
MRXUQDOKDVFLWHGDSUHYLRXVO\SXEOLVKHGDUWLFOHLQWKDW
VDPHMRXUQDO
0HQGHOH\ ,WLVDUHVHDUFKPDQDJHPHQWWRROIRUGHVNWRSDQGZHE
2SHQVRXUFH
VRIWZDUH
,WLVFRPSXWHUVRIWZDUHZLWKLWVVRXUFHFRGHPDGH
DYDLODEOHDQGOLFHQVHGZLWKWKHSHUPLVVLRQVRUULJKWVWR
VWXG\FKDQJHDQGGLVWULEXWHWKHVRIWZDUHWRDQ\RQH
DQGIRUDQ\SXUSRVH
3OXJLQ ,WLVDVRIWZDUHFRPSRQHQWWKDWDGGVDVSHFLILFIHDWXUH
WRDQH[LVWLQJVRIWZDUHDSSOLFDWLRQ
3XE0HG ,WFRPSULVHVPRUHWKDQPLOOLRQFLWDWLRQVRI
ELRPHGLFDOOLWHUDWXUH
5*6FRUH 7KH5*6FRUHLVDPHWULFWKDWPHDVXUHVVFLHQWLILF
UHSXWDWLRQEDVHGRQKRZDOORI\RXUUHVHDUFKLV
UHFHLYHGE\\RXUSHHUV
5,6)LOH 7KH5,6ILOHIRUPDWLVDWDJJHGIRUPDWIRUH[SUHVVLQJ
ELEOLRJUDSKLFFLWDWLRQV5,6)LOHLVDSODLQWH[WILOHWKDW
FDQFRQWDLQPXOWLSOHUHIHUHQFHV5,6ILOHVFDQEH
H[SRUWHGIURPUHIHUHQFHVRIWZDUHVXFKDV(QG1RWHDQG
5HIHUHQFH0DQDJHU(DFKUHIHUHQFHLVFRPSRVHGRID
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